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EXPERIMENTS 


UPON 

M  A  G  N  E  S  I  A  ALB  A, 

I 

<^U  I  C  K  -  L  I  M  E, 


AND  OTHER. 


ALC  ALINE  SUBSTANCES. 


Part  l. 


T OFFMAN,  in  one  of  his  ob- 
fcrvations,  gives  the  hiftory  of 
a  powder  called  Magnefia  Alba ,  which 
had  been  long  ufed  and  efteemed  as  a 
mild  and  taftelefs  purgative ;  but  the 
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method  of  preparing  it  was  not  gene¬ 
rally  known  before  he  made  it  public 

It  was  originally  obtained  from  a 
liquor  called  the  mother  of  nitre ,  which 
is  produced  in  the  following  manner  : 

Salt-pet  re  is  feparated  from 
the  brine  which  firft  affords  it,  or  from 
the  water  with  which  it  is  walked  out 
of  nitrous  earths,  by  the  procefs  com¬ 
monly  ufed  in  cryftallizing  falts.  In 
this  procefs  the  brine  is  gradually  di» 
minifhed,  and  at  length  reduced  to  a 
finall  quantity  of  an  unftuous  bitter 
faline  liquor,  affording  no  more  falt- 
petre  by  evaporation  ;  but,  if  urged 
with  a  brilk  fire,  drying  up  into  a  con- 

s  ’  !  » 

f  Hoff,  op,  T.  4.  p.  479* 
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fufed  mafs  which  attracts  water  ftrong- 
ly,  and  becomes  fluid  again  when  ex~ 
pofed  to  the  open  air. 

To  this  liquor  the  workmen  have 
given  the  name  of  the  mother  of  nitre  ; 

and  Hoffman,  finding  it  compofed  of 

i 

the  magnefta  united  to  an  acid,  obtained 
a  reparation  of  thefe,  either  by  expos¬ 
ing  the  compound  to  a  ftrong  fire  in 
which  the  acid  was  diflipated,  and  the 
magnefta  remained  behind,  or  by  the 
addition  of  an  alkali  which  attracted 

/  .V 

the  acid  to  itfelf :  And  this  laft  method 

*  *  * 

he  recommends  as  the  beft.  He  like- 
wife  makes  an  inquiry  into  the  nature 
and  virtues  of  the  powder  thus  prepar¬ 
ed  ;  and  obferves,  that  it  is  an  abforb- 
ent  earth  which  joins  readily  with  all 
acids,  and  muft  neceffarily  dellroy  any 
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acidity  it  meets  in  the  fiomach  ;  but 
that  its  purgative  power  is  uncertain, 

for  fometimes  it  has  not  the  lead  effect 

* 

of  that  kind.  As  it  is  a  mere  infipid 
earth,  he  rationally  concludes  it  to  be 
a  purgative  only  when  converted  into 
a  fort  of  neutral  fait  by  an  acid  in  the 
ftomach,  and  that  its  effedt  is  therefore 
proportional  to  the  quantity  of  this 
acid. 

Although  magnefia  appears  from 
this  hiftory  of  it  to  be  a  very  innocent 

medicine  ;  yet,  having  obferved,  that 
feme  hypochondriacs  who  ufed  it  fre¬ 
quently,  were  fubjedt  to  flatulencies  and 
fpafms,  he  leans  to  have  fufpedted  it 
of  feme  noxious  quality.  The  circum* 
fiances  however  which  gave  rife  to  his 
fufpicion,  may  very  poffibly  have  pto-» 
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ceeded  from  the  imprudence  of  his  pa* 
dents 3  who,  trading  too  much  to  mag- 
nejia ,  (which  is  properly  a  palliative  in 

.  t  ■  \ 

that  difeafe),  and  negle&ing  the  affift- 
ance  of  other  remedies,  allowed  their 
diforder  to  increafe  upon  them,  ft 
may  indeed  be  alledged,  that  magnefia , 
as  a  purgative,  is  not  the  moft  eligible 
medicine  for  fuch  conditutioni,  as  they 
agree  belt  with  thofe  that  drengthen, 
llimulate,  and  warm ;  which  the  faline 
purges  commonly  ufed  are  not  observ¬ 
ed  to  do.  But  there  feems  at  lead  to 
be  no  objeftion  to  its  ufe,  when  chil¬ 
dren  are  troubled  with  an  acid  in  their 
ftomach  ;  for  gentle  purging  in  this 
[cafe  is  very  proper,  and  it  is  often 
more  conveniently  procured  by  means 
of  magnefia  than  of  any  other  medicine, 
Jon  account  of  its  being  intirely  infipid. 


[  6  ] 


The  above-mentioned  author  obfer- 
ving,  fome  time  after,  that  a  bitter  fa- 
line  liquor,  fimilar  to  that  obtained 
from  the  brine  of  falt-petre,  was  like- 
wife  produced  by  the  evaporation  of 
thofe  waters  which  contain  common 
fait,  had  the  curiolity  to  try  if  this 
would  alfo  yield  a  magnejia .  The  ex¬ 
periment  fucceeded ;  And  he  thus 
found  out  another  procefs  for  obtain¬ 
ing  this  powder,  and  at  the  fame  time 
allured  himfelf  by  experiments,  that 
the  product  from  both  was  exactly  the 
fame  *. 

My  curiofity  led  me  fome  time  ago 
to  inquire  more  particularly  into  the 
nature  of  magnefia ,  and  efpecially  to 

%  Hoff.  Op.  T.  4.  p.  500® 
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compare  its  properties  with  thofe  of  the 
other  abforbent  earths,  of  which  there 
plainly  appeared  to  me  to  be  very  dif¬ 
ferent  kinds,  altho’  commonly  con¬ 
founded  together  under  one  name.  I 
was  indeed  led  to  this  examination  of 

the  abforbent  earths,  partly  by  the 

« 

hope  of  difeovering  a  new  fort  of  lime 
and  lime-water,  which  might  pofiibly 
be  a  more  powerful  folvent  of  the  done 
than  that  commonly  ufed  ;  but  was  dif- 
appointed  in  my  expectations. 

I  have  had  no  opportunity  of  feeing 
Hoffman’s  firft  magnefia ,  or  the  liquor 
from  which  it  is  prepared,  and  have 
therefore  been  obliged  to  make  my  ex¬ 
periments  upon  the  fecond. 


In  order  to  prepare  it,  I  at  firft  c  m 
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ployed  the  bitter  faline  liquor  called 
bittern ,  which  remains  in  the  pans  after 
.the  evaporation  of  iea~wrater.  But,  as 
that  liquor  is  not  always  eanly  pro¬ 
cured,  I  afterwards  made  ufe  of  a  fait 
called  Epfom  fait,  which  is  feparated 
from  the  bittern  by  cryftallization,  and 
is  evidently  compofed  of  magnefia  and 
the  vitriolic  acid. 


There  is  likewife  a  fpurious  kind  of 
Glauber  fait,  which  yields  plenty  of  mag¬ 
nefia,  and  feems  to  be  no  other  than 
Epfom  fait  of  fea-water  reduced  to 
cryflals  of  a  larger  fize.  And  com-; 
mon  fait  al'fo  affords  a  fmall  quantity  o* 
this  powder  ;  becaufe,  being  feparatea 
from  the  bittern  by  one  hafty  cryftal 
lization  only,  it  neceffarily  contains  : 
portion  of  that  liquor. 
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Those  who  would  prepare  a  magnc ■* 
Jla  from  Epfom  fait,  may  ufe  the  fol¬ 
lowing  procefs  : 

Dissolve  equal  quantities  of  Epfom 
felt,  and  of  pearl  allies  feparately,  in  a 
fuffieient  quantity  of  water ;  purify  each 
folution  from  its  dregs,  and  mix  them 
accurately  together  by  violent  agitation. 
Then  make  them  juft  to  boil  over  a 
lor  ilk  fire.  '  . 

T  • 

Add  now  to  the  mixture,  three  or 

9  J 

four  times  its  quantity  of  hot  water  ; 
after  a  little  agitation,  allow  the  magns- 
Jia  to  fettle  to  the  bottom,  and  decant 
off  as  much  of  the  water  as  poffible. 
Pour  on  the  fame  quantity  of  cold  wa¬ 
ter  ;  and,  after  fettling,  decant  it  off  in 
the  fame  manner.  Repeat  this  wafliing 
1  ‘  B  '  i 
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with  the  cold  water  ten  or  twelve  time$s 
or  even  oftner,  if  the  magnejia  be  re¬ 
quired  perfectly  pure  for  chemical  ex¬ 
periments. 

* 

When  it  is  fufficiently  wafhed,  the 
water  may  be  {trained  and  fqueezed 
from  it  in  a  linen  cloth  ;  for  very  little 
of  the  magnejia  paffes  through. 

<  \  •  ■ 

The  alkali  in  the  mixture  uniting 

o 

with  the  acid,  feparates  it  from  the  mag¬ 
nejia  ;  which,  not  being  of  itfelf  foluble 
in  water,  mull  confequently  appear  im¬ 
mediately  under  a  foiid  form.  But  the 
powder  which  thus  appears,  is  not  in- 
ti rely  magnejia ;  part  of  it  is  the  neu¬ 
tral  fait  formed  from  the  union  of  the 
acid  and  alkali.  This  neutral  fait  is 
found,  upon  examination,  to  agree  in 
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all  refpe&s  with  vltriolated  tartar,  and 
requires  a  large  quantity  of  hot  water 
to  diffolve  it.  As  much  of  it  is  there¬ 
fore  diffolved  as  the  water  can  take  up, 
the  reft  is  difperfed  through  the  mix¬ 
ture  in  the  form  of  a  powder.  Hence 
the  neceflity  of  wafhing  the  magnejla 
with  fo  much  trouble  ;  for  the  firft  af- 
fufion  of  hot  water  is  intended  to  dif¬ 
folve  the  whole  of  the  fait,  and  the  fub- 
fequent  additions  of  cold  water  to  wafh 
away  this  folution. 


The  caution  given  of  boiling  the 
mixture  is  not  unnecelfary  ;  if  it  be 
neglected,  the  whole  of  the  viagnefia  is 
not  accurately  feparated  at  once  ;  and, 
by  allowing  it  to  reft  for  fome  time, 
that  powder  concretes  into  minute 

grains,  which,  when  viewed  with  the 

B  2 
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microfcope,  appear  to  be  affemblages 
of  needles  diverging  from  a  point.  This 
happens  more  efpecially  when  the  folu- 
tion  of  the  Epfom  fait  and  of  the  alkali 
are  diluted  with  too  much  water  before 
they  are  mixed  together.  Thus,  if  a 
dram  of  Epfom  fait  and  of  fait  of  tar¬ 
tar  be  diffolved  each  in  four  ounces  of 
water,  and  be  mixed,  and  then  allowed 
to  reft  three  or  four  days,  the  whole  of 
the  magnefta  will  be  formed  into  thefe 
grains.  Or,  if  we  filtrate  the  mixture 

O  J 

foon  after  it  is  made,  and  heat  the 
clear  liquor  which  paffes  through,  it 
will  become  turbid,  and  depofite  a  mag - 
nejia. 

I  had  the  curiofity  to  fatisfy  myfelf 
of  the  purgative  power  of  magnejia ,  and 
of  Hoffman’s  opinion  concerning  it,  by 
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the  following  eafy  experiment.  I  made 
a  neutral  fait  of  magnejia  and  diftiiled 
vinegar  %  chufing  this  acid  as  being, 
like  that  in  weak  ftomachs,  the  produft 
of  fermentation.  Six  drams  of  this  I 
diffolved  in  water,  and  gave  to  a  middle- 
aged  man,  defiring  him  to  take  it  by 
degrees.  After  having  taken  about  a 
third,  he  defifted,  .and  purged  four 
times  in  an  eafy  and  gentle  manner.  A 
woman  of  a  ftrong  confutation  got  the 
remainder  as  a  brifk  purgative,  and  it 
operated  ten  times  without  caufing  any 
uneafinefs.  The  tafle  of  this  fait  is  not 
jdifagreeable,  and  it  appears  to  be  rather 
of  the  cooling  than  of  the  acrid  kind. 

[  Having  thus  given  a.fhort  fketch  of 
the  hiflory  and  medical  virtues  of  mag- 
wftdy  I  now  proceed  to  an  account  of 
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its  chemical  properties.  By  my  firft 
experiments,  I  intended  to  learn  what 
fort  of  neutral  falls  might  be  obtained 
by  joining  it  to  each  of  the  vulgar 
acids ;  and  the  refult  was  as  follows  . 

Magnesia  is  quickly  diffolved  with 
violent  effervefcence,  or  exploiion  of 
air,  by  the  acids  of  vitriol,  nitre,  and 
of  common  fait,  and  by  diftilled  vine¬ 
gar  ;  the  neutral  faline  liquors  thence 
produced  having  each  their  peculiar! 
properties. 

.  That  which  is  made  with  the  vitrio¬ 
lic  acid,  may  be  condenfed  into  cryftak 
fimilar  in  all  refpe&s  to  Epfom  fait. 

That  which  is  made  with  the  nil 
irons,  is  of  a  yellow  colour,  and  yield! 


/ 


[  *5  ] 

faline  cryftals,  which  retain  their  form 
in  a  very  dry  air,  but  melt  in  a  moifl 
one. 

*• 

That  which  is  produced  by  means 
of  fpirit  of  fait,  yields  no  cryftals ;  and. 
If  evaporated  to  drynefs,  foon  melts 
again  when  expofed  to  the  air. 

•  ■  / 

-  . 

That  which  is  obtained  from  the 
union  of  diftilled  vinegar  with  magnejta , 
affords  no  cryftals  by  evaporation,  but 

Icondenfed  into  a  faline  mafs,  which, 
hile  warm,  is  extremely  tough  and 
fcid,  very  much  refembling  a  ftrong 
ue  both  in  colour  and  confidence, 
id  becomes  brittle  when  cold. 

By  thefe  experiments  magnefia  ap» 
*ars  to  be  a  fubftance  very  different 
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from  tliofe  of  the  calcarious  clafs ;  nn» 

,  < 

der  which  I  would  be  under  hood  to 

comprehend  all  thofe  that  are  convert- 

« 

ed  into  a  perfect  quick-lime  in  a  ftrong 
fire,  fuch  as  lime-ftone,  marble,  chalk, 
thofe  fpars  and  marks  which  effervefce 

X 

with  aqua  fords,  all  animal  fhells,  and 

the  bodies  called  llthophyta .  All  o:* 

thefe,  by  being  joined  with  acids,  yielq 

a  fet  of  compounds  which  are  very  difl 

ferent  from  thofe  we  have  juft  now  de. 

fcribed.  Thus,  if  a  final!  quantity  c: 

any  calcarious  matter  be  reduced  to 
» 

fine  powder,  and  thrown  into  fpirit  c 
vitriol,  it  is  attacked  by  this  acid  wit: 
a  briik  effervefcence  ;  but  little  or  rr 
diiTolution  enfues.  It  abforbs  the  ack 
and  remains  united  with  it  in  the  fori" 
of  a  white  powder,  at  the  bottom  of  tl 
vefifel,  while  the  liquor  has  hardly  ar 
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talie,  and  (hews  only  a  very  light  cloud 
upon  the  addition  of  an  alkali  *. 

The  fame  white  powder  is  alfo 
formed  when  fpirit  of  vitriol  is  added 
to  a  calcarious  earth  diffolved  in  any 
Other  acid  ;  the  vitriolic  expelling  the 
other  acid,  and  joining  itfelf  to  the  earth 
by  a  ftronger  attraction  ;  and  upon  this 
account  the  magnejia  of  fea-water  leems 
to  be  different  from  either  of  thofe  de- 
fcribed  by  Hoffman ,  He  fays  exprefsly, 
that  the  folutions  of  each  of  his  pow- 

#  Mr  Margraaf  has  lately  demonitrated,  by  a 
fet  of  curious  and  accurate  experiments,  that  this 
powder  is  of  the  nature,  and  poffeffes  the  pro¬ 
perties,  of  the  gypfeous  or  felenitic  fubitances. 
That  fuch  fubitances  can  be  refolved  into  vitriolic 
acid  and  calcarious  earth,  and  can  be  again  com- 
pofed  by  joining  thefe  two  ingredients  together. 
Mem  de  I’Acad.  de  Berlin,  an.  1750,  p,  144. 
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ders,  or,  what  is  equivalent,  that  the 
liquors  from  which  they  are  obtained, 
formed  a  coagulum,  and  depofited  a 
white  powder,  when  he  added  the  vi¬ 
triolic  acid  * ;  which  experiment  I  have 
often  tried  with  the  marine  bittern, 
but  without  fuccefs.  The  coagulum 
thus  formed  in  the  mother  of  nitre  may 
be  owing  to  a  quantity  of  quick -lime 
'  contained  in  it ;  for  quick-lime  is  ufed 
in  extracting  the  falt-petre  from  its  ma¬ 
trix.  But  it  is  more  difficult  to  account 
for  the  difference  between  Hoffman’s 
bittern  and  ours,  unlefs  we  will  be  fa- 
tished  to  refer  it  to  this,  that  he  got. his 
from  the  waters  of  fait  fprlngs,  which 
may  poffibly  be  different  from  thofe  of 
the  fea. 

ft 

i  V  ‘  / 
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Magnesia  is  not  lefs  remarkably  di- 

x 

ftinguifhed  from  the  calcarious  earths, 
by  joining  it  to  the  nitrous  and  vege¬ 
table  acids,  than  to  the  vitriolic.  Thofe 
earths,  when  combined  with  fpirit  of 
nitre,  cannot  be  reduced  to  a  cryftal- 
line  form,  and,  if  they  are  diffolved  in 
diftilled  vinegar,  the  mixture  fpontane- 
oufly  dries  up  in  a  friable  fait*. 

Having  thus  found  magnejia  to  dif¬ 
fer  from  the  common  alkaline  earths, 
the  object  of  my  next  inquiry  was  its 
peculiar  degree  of  attraction  for  acids, 
or  what  was  the  place  due  to  it  in  Mr 
Geoffroy’s  table  of  elective  attractions. 

Three  drams  of  magnejia  in  fine 
powder,  an  ounce  of  fait  ammoniac, 
and  fix  ounces  of  water,  were  mixed 

C  2 
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together,  and  digefted  fix  days  in  a  re¬ 
tort  joined  to  a  receiver. 

During  the  whole  time,  the  neck 
of  the  retort  was  pointed  a  little  up¬ 
wards,  and  the  moll  watery  part  ot 
the  vapour,  which  was  condenfed  theie, 
fell  back  into  its  body.  In  the  begin¬ 
ning  of  the  experiment,  a  volatile  fait 
was  therefore  collected  in  a  dry  form 
in  the  receiver,  and  afterwards  diffolved 
into  fpirit. 

When  all  was  cool,  I  found  in  the 
retort  a  faline  liquor,  fome  undiffolved 
magnefia ,  and  fome  fait  ammoniac  cry- 
ftallized.  The  faline  liquor  was  fepa- 
rated  from  the  other  two,  and  then 

mixed  with  the  alkaline  ipirit.  A  coa- 

% 

gulurxr  was  immediately  termed,  and  a 
magnefia  precipitated  from  the  mixture. 
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The  magnejia  which  had  remained 

in  the  retort,  when  well  wafhed  and 

\ 

dried,  weighed  two  fcruples  and  fifteen 
grains. 

We  learn  by  the  latter  part  of  this 
experiment,  that  the  attraction  of  the 
volatile  alkali  for  acids  is  ftronger  than 
that  of  magnejia ,  fince  it  feparated  this 
powder  from  the  acid  to  which  it  was 
joined.  But  it  alfo  appears,  that  a  gen¬ 
tle  heat  is  capable  of  overcoming  this 
fuperiority  of  attraction,  and  of  gradu¬ 
ally  elevating  the  alkali,  while  it  leaves 
the  lefs  volatile  acid  with  the  magnejia . 

Dissolve  a  dram  of  any  calcaneus 
fubftance  in  the  acid  of  nitre  or  of  com¬ 
mon  fait,  taking  care  that  the  folution 

\  "  t ' 

be  rendered  perfectly  neutral,  or  that 
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no  fuperfluous  acid  be  added.  Mix  with 
this  folution  a  dram  of  magnejia  in  fine 
powder 9  and  digefl  it  in  the  heat  of 
boiling  water  about  twenty-four  hours ; 
then  dilute  the  mixture  with  double  its 
quantity  of  water,  and  filtrate.  The 
-greateft  part  of  the  earth  now  left  in 
the  filtre  is  calcarious,  and  the  liquor 
which  palled  through,  if  mixed  with  a 
diffolved  alkali,  yields  a  white  powder, 
the  largeft  portion  of  which  is  a  true 
magnejia. 

From  this  experiment  it  appears, 
that  an  acid  quits  a  calcarious  earth  to 
join  itfelf  to  magnejia  ;  but  the  exchange: 
being  performed  flowly,  fome  of  the: 
magnejia  is  (till  undiffolved,  and  part  of: 
the  calcarious  earth  remains  yet  joined! 
to  the  acid. 


[  2  3  ] 


When  a  fmail  quantity  of  magnejla 
is  thrown  into  a  folution  of  the  corro- 
live  fublimate  of  mercury,  it  foon  fe- 
parates  part  of  the  mercury  in  the  form 
of  a  dark  red  powder,  and  is  itfelf  dif- 
foived. 


[Imagining  that  I  perceived  feme 
refeinblance  between  the  properties  of 
magnejia  and  thofe  of  alkalis,  I  was  led 
to  try  what  change  this  fubftance  would 
lliffer  from  the  addition  of  quick-lime, 
jwhich  alters  in  fuch  a  peculiar  manner 
the  alkaline  falts. 


Twenty-seven  grains  of  magnefia  in 
ine  powder  were  mixed  with  eighteen 
ounces  of  lime-water  in  a  flalk,  which 
vas  corked  clofe  and  lhaken  frequently 
:>r  four  days.  During  this  time,  I 


frequently  clipp’d  into  it  little  bits  o> 
paper,  which  were  coloured  with  th« 
juice  of  violets ;  and  thefe  became  greer 
as  foon  as  they  touched  the  water,  xm 
til  the  fourth  day,  when  their  colon 
did  not  feem  to  be  altered.  The  ws 
ter  being  now  poured  off,  wTas  intirell 
infipid,  and  agreed  in  every  chemic« 
trial  with  pure  water.  The  powde 
after  being  perfe&ly  well  dried,  weighe 
thirty-feven  grains.  It  did  not  diffok 
intirely  in  fpirit  of  vitriol  ;  but,  after 
brifk  effervefcence,  part  of  it  fubfida 
in  the  fame  manner  as  the  calcarior 
earths,  when  mixed  with  this  acid. 

When  I  firft  tried  this  experimer 
I  was  at  the  trouble  of  digefting  tl 
mixture  in  the  heat  of  boiling  wate 
and  did  not  then  know  that  it  won 

i 
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fucceed  in  the  heat  of  the  air.  But 
Dr  Alfton,  who  has  obliged  the  world 
with  many  curious  and  uleful  difco- 
veries  on  the  fubjett  of  quick-lime, 
having  had  cccafion  to  repeat  it,  I  learn¬ 
ed  from  him  that  heat  is  not  neceffary  ; 
and  he  has  moreover  added  an  ufeful 
purpofe  to  which  this  property  of  mag- 
nefia  may  be  applied ;  I  mean  the 
fweetenin.ee  of  water  at  fea,  with  which 
lime  may  have  been  mixed  to  prevent 
its  putrefaction. 


That  part  of  the  dried  powder 
which  does  not  diffolve  in  fpirit  of  vi¬ 
triol,  confifls  of  the  lime  feparated  from, 
the  water. 

Quick-lime  itfelf  is  alfo  rendered 
mild  by  magnefia ,  if  tliefe  t  wo  are  well 

D  i 
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rubbed  together,  and  infufed  with  a 
fraall  quantity  of  water. 

By  the  following  experiments,  I  pro- 
pofed  to  know  whether  this  fubftance 
could  be  reduced  to  a  quick-lime. 

i 

An  ounce  of  magnefia  was  expofed 
in  a  crucible  for  about  an  hour  to  fuch 
a  heat  as  is  fufficient  to  melt  copper. 
When  taken  out,  it  weighed  three 
dtams  and  one  fcruple,  or  had  loft  ~T 
of  its  former  weight. 

I  repeated  with  the  magnefia  pre¬ 
pared  in  this  manner,  moft  of  thofe  ex¬ 
periments  I  had  already  made  upon  it 
before  calcination,  and  the  refult  was 
as  follows. 
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It  diflolves  in  all  the  acids,  and  with 
thefe  compofes  falts  exactly  fimilar  to 
thofe  defcribed  in  the  firft  fet  of  expe¬ 
riments  :  But  what  is  particularly  to  be 
remarked,  it  is  diffolved  without  any  the 
leaft  degree  of  effervefcence.. 

It  flowly  precipitates  the  corrofive 
fublimate  of  mercury  in  the  form  of  a 
black  powder. 

It  feparates  the  volatile  alkali  in  fait 

|  ammoniac  from  the  acid,  when  it  is 
mixed  with  a  warm  folution  of  that 

i  fait.  But  it  does  not  feparate  an  acid 

.  ... 

i  from  a  calcarious  earth,  nor  does  it  in- 

B'-''  ' 

;  duce  the  leaft  change  upon  lime-water. 

I  i  • 

Lastly,  when  a  dram  of  it  is  di- 

ij  gefted  with  an  ounce  of  water  in  a 

D  2 
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bottle  for  feme  hours,  it  does  not  make 
any  the  lead  change  in  the  water.  The 
magnefia ,  when  dried,  is  found  to  have 
gained  ten  grains  ;  but  it  neither  effer- 
vefees  with  acids,  nor  does  it  fenfibly 
affedt  lime-water. 

Observing  magnefia  to  lofe  fuch  a 
remarkable  proportion  of  its  weight  in 
the  fire,  my  next  attempts  were  directed 
to  the  inveftigation  of  this  volatile  part, 
and,  among  other  experiments,  the  fol¬ 
lowing  feemed  to  throw'  fome  light  upon 
it. 

Three  ounces  of  magnefia  were  di- 
ftilled  in  a  glafs  retort  and  receiver,  the 
fire  being  gradually  increafed  until  the 
magnefia  was  obfeurely  red  hot.  When 
all  was  coo!,  I  found  only  five  drams 
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of  a  whitifh  water  in  the  receiver,  which 
had  a  faint  fmell  of  the  fpirit  of  hartl- 
horn,  gave  a  green  colour  to  the  juice 
of  violets,  and  rendered  the  folutions 
of  corrofive  fublimate  and  of  filver  very 
ilightly  turbid.  But  it  did  not  fenfibfy 
effervelce  with  acids. 

TH  E  viagnefia,  when  taken  out  of  the 
retort,  weighed  an  ounce,  three  drains, 
and  thirty  grains,  or  had  loft  more  than 
| the  half  of  its  weight.  It  ftill  effervefced 
jpretty  brifkly  with  acids,  though  not  fo 
ftrongly  as  before  this  operation. 

The  fire  fhould  have  been  raifed 
'here  to  the  degree  requifite  for  the  per- 

fed  calcination  of  magnefia.  But,  even 
from  this  imperfect  experiment,  it  is 
evident,  that,  of  the  volatile  parts  con- 
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tained  in  that  powder,  a  fmall  propor¬ 
tion  only  is  water  ;  the  reft  cannot,  it 
feems,  be  retained  in  veffels,  under  a 

vifible  form.  Chemifts  have  often  ob- 

€  * 

ferved,  in  their  diftillations,  that  part  oi 
a  body  has  vanifhed  from  their  fenfes.. 
notwithftanding  the  utmoft  care  to  re¬ 
tain  it  ;  and  they  have  always  found... 
upon  further  inquiry,  that  fubtile  part 
to  be  air,  which  having  been  imprifonec 
in  the  body,  under  a  folid  form,  was  fen: 
free  and  rendered  fluid  and  elaftic  by 
the  fire*  We  may  therefore  fafely  con** 
elude,  that  the  volatile  matter,  loft  in 
the  calcination  of  magnefia ,  is  moftly 
air  ;  and  hence  the  calcined  inagnefic-. 
does  not  emit  air,  or  make  an  effervef 
cence,  when  mixed  with  acids. 

The  water,  from  its  properties. 
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feems  to  contain  a  fmall  portion  of  vo¬ 
latile  alkali 5  which  was  probably  form¬ 
ed  from  the  earth,  air,  and  water,  or 
from  fome  of  thefe  combined  together  ; 
and  perhaps  alfo  from  a  fmall  quantity 
of  inflammable  matter  wThich  adhered 
’accidentally  to  the  magnejta.  Whenever 
jchemifts  meet  with  this  fait,  they  are 
inclined  to  afcribe  its  origin  to  fome 
'animal  or  putrid  vegetable  fubftance  ; 

I  and  this  they  have  always  done,  when 
they  obtained  it  from  the  calcarious 
~arths,  afl  of  which  afford  a  fmall  quan- 
-ity  of  it*  I  here  is,  however,  no  doubt 
hat  it  can  fometimes  be  produced  in¬ 
dependently  of  any  fuch  mixture,  fince 
nany  frefh  vegetables  and  tartar  afford 
•  confiderable  quantity  of  it*  And  how 
an  it,  m  the  prefent  inftance,  be  fup- 
°fed,  that  any  animal,  or  vegetable 
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matter  adhered  to  the  magnefia ,  while 
it  was  diffolved  by  an  acid,  feparated 
from  this  by  an  alkali,  and  waflied  with 
fo  much  w7ater  ? 

Two  drams  of  magnefia  were  cal¬ 
cined  in  a  crucible,  in  the  manner  de- 
fcribed  above,  and  thus  reduced  to  twe 
fcrupies  and  twelve  grains.  This  cal 
cined  magnefia  was  diffolved  in  a  fuffici 
ent  quantity  of  fpirit  of  vitriol,  and  then 
again  feparated  from  the  acid  by  diet 
addition  of  an  alkali,  of  which  a  !arg& 
quantity  is  neceffary  for  this  purpofe: 
The  magnefia  being  very  well  wafhec 
and  dried,  weighed  one  dram  and  fib 
grains.  It  effervefeed  violently,  o: 
emitted  a  large  quantity  of  air,  when 
thrown  into  acids ;  formed  a  red  pow 
der  when  mixed  with  a  folutio'n  of  fut 
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blimate ;  feparated  the  calcarious  earths 
from  an  acid,  and  fweetened  lime  wa¬ 
ter  :  And  had  thus  recovered  all  thofe 
properties  which  it  had  but  juft  now 
loll  by  calcination.  Nor  had  it  only  re¬ 
covered  its  original  properties,  but  ac¬ 
quired  befides  an  addition  of  weight 
nearly  equal  to  what  had  been  loft  in 
the  fire  ;  and,  as  it  is  found  to  effer- 
vefce  with  acids,  part  of  the  addition 
muft  certainly  be  air* 

This  air  feems  to  have  been  fur- 
nifhed  by  the  alkali  from  which  it  was 
feparated  by  the  acid  ;  for  Dr  Hales  has 
clearly  proved,  that  alkaline  falls  con¬ 
tain  a  large  quantity  of  fixed  air,  which 
they  emit  in  great  abundance  when 
joined  to  a  pure  acid.  In  the  prefent 
cafe,  the  alkali  is  really  joined  to  an 
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acid,  but  without  any  vifible  emiffion  of 
air  ;  and  yet  the  air  is  not  retained  in 

A  « 

it :  For  the  neutral  fait,  into  which  it 
is  converted,  is  the  fame  in  quantity, 
and  in  every  other  refpeS,  as  if  the  acid 
employed  had  not  been  previoufly  fa- 
tu  rated  with  magnefia ,  but  offered  to 
the  alkali  in  its  pure  Hate,  and  had 
driven  the  air  out  of  it  in  their  conflict. 
It  feems  therefore  evident,  that  the  air 
was  forced  from  the  alkali  by  the  acid, 
and  lodged  itfelf  in  the  magnefia , 

j  '  i 

These  confederations  led  me  to  try 
a  few  experiments,  whereby  I  might 
know  what  quantity  of  air  is  expelled 
from  an  alkali,  or  from  magnefa ,  by 
acids. 

Two  drams  of  a  pure  fixed  alkaline 
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*  fait,  and  an  ounce  of  water,  were  put 
into  a  Florentine  flalk,  which,  together 
with  its  contents,  weighed  two  ounces 
and  two  drams.  Some  oil  of  vitriol 
diluted  with  water  was  dropt  in,  until 
the  fait  was  exactly  faturated  ;  which 

i 

it  was  found  to  be,  when  two  drams, 
two  fcruples,  and  three  grains  of  this 
acid  had  been  added.  The  phial  with 
its  contents  now  weighed  two  ounces, 
four  drams,  and  fifteen  grains.  One 
fcruple, therefore,  and  eight  grains  were 
loft  during  the  ebullition,  of  which  a 
trifling  portion  may  be  water,  or  feme- 
thing  of  the  fame  land.  The  reft  is 
air. 

r 

The  celebrated  Homberg  has  at¬ 
tempted  to  eftimate  the  quantity  of  foiid 
fait  contained  in  a  determined  portion 

E  i 
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if 


of  the  feveral  acids.  He  faturated 

J 

equal  quantities  of  an  alkali  with  each 
of  them  ;  and,  obfervine  the  weight 

O  O 

which  the  alkali  had  gained,  after  being 
perfectly  dried,  took  this  for  the  quan¬ 
tity  ol  folid  fait  contained  in  that  fhare 
of  the  acid  which  performed  the  fatura- 
tion.  But  we  learn  from  the  above 
experiment,  that  his  eflimate  vras  not 
accurate ;  becaufe  the  alkali  lofes  weight 
as  well  as  gains  it. 

H  i 

Two  drams  of  mdgnejia,  treated 
exactly  as  the  alkali  in  the  lafl  experi¬ 
ment,  were  juft  dilfolved  by  four  drams, 
one  fcruple,  and  feyen  grains  of  the 

fame  acid  liquor,  dnd  loft  one  fcruple 
and  iixteen  grains  by  the  ebullition. 

Two  drams  of  magnefia  were  re- 


[  37  ] 


duced,  by  the  action  of  a  violent  fire, 
to  two  fcruples  and  twelve  grains,  with 
which  the  fame  procefs  was  repeated 
as  in  the  two  laft  experiments  ;  four 
drams,  one  fcruple,  and  two  grains  of 
i  the  fame  acid  were  required  to  com- 
:  pleat  the  folution,  and  no  weight  was 

i 

!  loll  in  the  experiment. 

As  in  the  reparation  of  the  volatile 

I 

I  from  the  fixed  parts  of  bodies,  by 
means  of  heat,  a  fmall  quantity  of  the 
latter  is  generally  raifed  with  the  for- 
mer  \  fo  the  air  and  water,  ongmahy 
contained  in  the  magnefia ,  and  after¬ 
wards  diffipated  by  the  fire,  leem  to 
have  carried  off  a  fmall  part  of  the 
fixed  earth  of  this  fubftance.  This  is 

/  '  \  i 

probably  the  reafon,  why  calcined  mag¬ 
nefia  is  faturated  with  a  quantity  of 
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acid,  fomewhat  lefs  than  what  is  re: 
quired  to  diffolve  it  before  calcination 
And  the  fame  may  be  affigned  as  on 
eaufe  which  hinders  us  from  reftorin 
the  whole  of  its  original  weight  by  folui 
tion  and  precipitation* 

I  took  care  to  dilute  the  vitrioli 
acid,  in  order  to  avoid  the  heat  a  no 
ebullition  which  it  would  otherwife  hav; 
excited  in  the  water  ;  and  I  chofe  s 
l  lorentine  fiafk,  on  account  of  its  light 
nefs,  capacity,  and  fhape,  which  is  pe 
culiarly  adapted  to  the  experiment ;  fos 
tne  vapours  raifed  by  the  ebullition  cir 
ciliated  lor  a  fliort  time  thro5  the  wide 
cavity  of  the  phial,  but  were  foon  col¬ 
lected  upon  its  fides,  like  dew,  and 
none  of  them  feemed  to  reach  the  neckr 
which  continued  perfectly  dry  to  the; 
end  of  the  experiment. 


I 
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We  now  perceive  the  reafon  why 
crude  and  calcined  magnejta ,  which  dif* 
:  fer  in  many  refpe&s  from  one  another, 
agree  however  in  compofmg  the  fame 
j  kind  of  fait,  when  diffolved  in  any  par- 
ticular  acid ;  for  the  crude  magnejta 
feems  to  differ  from  the  calcined  chiefly 
by  containing  a  confiderable  quantity 
of  air,  which  air  is  unavoidably  difii- 

I 

pated  and  loll  during  the  diffolution. 

I  f 

'  From  our  experiments,  it  feems  pro¬ 
bable,  that  the  increafe  of  weight  which 
dome  metals  acquire,  by  being  fir  It  dif- 
folved  in  acids,  and  then  feparated  from 
them  again  by  alkalis,  proceeds  from 
air  furnifhed  by  the  alkalis.  And  that, 
in  the  aurum  fulminans ,  which  is  pre¬ 
pared  by  the  fame  means,  this  air  ad- 
heres  to  the  gold  in  fuch  a  peculiar 
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manner,  that,  in  a  moderate  degree  <r 
heat,  the  whole  of  it  recovers  its  elafti 
city  in  the  fame  inftant  of  time  ;  an« 
thus,  by  the  violent  Ihock  which  it  give- 
to  the  air  around,  produces  the  lou« 
crack  or  fulmination  of  this  powder 
1  hole  who  will  imagine  the  explofior 
of  fuch  a  minute  portion  of  fixed  air 
as  can  refide  in  the  aurum  fulminans ,  tc 
be  infufficient  for  the  excefhve  loudnef; 
of  the  noife,  will  confider,  that  it  is  no 
a  large  quantity  of  motion  communi 
cated  to  the  air,  but  rather  a  fmar 
ftroke,  which  produces  found ;  and  tha 
the  explofion  of  but  a  few  particles  o 
fixed  air  may  be  capable  of  caufing  a 

loud  noife,  provided  they  all  recovec 
their  fpring  fuddenly,  and  in  the  fame 
inftant. 


t 
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The  above  experiments  lead  us  alio 

:  '  K 

to  conclude,  that  volatile  alkalis,  and 
the  common  abforbent  earths,  which 
lofe  their  air  by  being  joined  to  acids, 
but  fhew  evident  figns  of  their  having 
recovered  it,  when  feparated  from  them 
by  alkalis,  received  it  from  thefe  alkalis 
which  loft  it  in  the  inftant  of  their 
joining  with  the  acid. 

/ 

I  he  xollowing  are  a  few  experiments 
upon  three  of  the  abforbent  earths,  made 
in  order  to  compare  them  with  one  an¬ 
other,  and  with  magnefia . 

Suspecting  that  magnefia  might  poi- 
fibly  be  no  other  than  a  common  calca- 
rious  earth,  which  had  changed  its  na¬ 
ture,  by  having  been  previouily  combin¬ 
ed  with  an  acid,  I  faturated  a  fmall  quan- 

F 
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tity  of  chalk  with  the  muriatic  acid,  fe- 
parated  the  acid  from  it  again  by  means 
of  a  fixed  alkali,  and  carefully  walhed 
away  the  whole  of  the  fait. 


The  chalk  when  dried  was  not  found 
to  have  fuffered  any  alteration ;  for  it 

effervefced  with  the  vitriolic  acid,  but 
did  not  diilolve  in  it  ;  and,  when  expo- 
fed  to  a  violent  fire,  was  converted  in¬ 
to  a  quick-lime,  in  all  refpeds  fimilar 

to  that  obtained  from  common  chalk. 

In  another  experiment  of  the  fame 
kind,  I  ufed  the  vitriolic  acid  with  the 
fame  event. 


Any  calcarious  matter  reduced  to  a 
fine  powder,  and  thrown  into  a  warm 
folution  of  alum,  immediately  raifes  a 


brifk  effervefcence.  >  But  the  powder 
is  not  diffolved  ;  it  is  rather  increafed 
in  bulk  :  And  if  the  addition  be  re¬ 
peated  until  it  is  no  longer  accompa¬ 
nied  with  effervefcence,  the  liquor  lofes 
all  tafte  of  the  alum,  and  yields  only  a 
very  light  cloud  upon  the  admixture  of 
an  alkali. 

From  this  experiment  we  learn,  that 
acids  attradl  the  calcarious  earths  more 
ftrongly  than  they  do  the  earth  of  alum ; 
and  as  the  acid  in  this  fait  is  exactly 
the  iame  with  the  vitriolic,  it  compofes 
with  the  calcarious  earth  a  neutral  fub- 
ftance,  which  is  very  difficultly  foluble 
in  water,  and  tnererore  falls  down  to 
the  bottom  of  the  veffel  along  with  the 
earth  of  alum  which  is  deprived  of  its 
acid.  The  light  cloud  formed  by  the 
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alkali  proceeds  from  the  minute  por¬ 
tion  of  the  calcarious  compound  which 
faturates  the  water* 

The  earth  of  animal  bones,  when 

reduced  to  a  fine  powder,  and  thrown 
■  into  a  diluted  vitriolic  acid,  gradually 
abforbs  the  acid  in  the  fame  manner  as 
the  calcarious  earths,  but  without  any 
remarkable  effervefcence.  When  it  is 
added  to  the  nitrous  or  to  the  muria¬ 
tic  acid,  it  is  flowiy  diffolved.  The  com¬ 
pound  liquor  thence  produced,  is  ex¬ 
tremely  acrid,  and  ftill  changes  the  co¬ 
lour  of  the  juice  of  violets  to  a  red, 
even  after  it  is  fully  faturated  with  the 
abforbent.  Diftilled  vinegar  has  little 
or  no  efFeft  upon  this  earth  ;  for,  after 
a  long  digeftion,  it  ftill  retains  its  four 
tafte,  and  gives  only  a  light  cloud  upon 

N  ...  i 

the  addition  of  an  alkali. 
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By  dropping  a  diffolved  fixed  alkali 
into  a  warm  folution  of  alum,  I  obtain¬ 
ed  the  earth  of  this  fait,  which,  after 
aeing  well  wafhed  and  dried,  was  found 
:o  have  the  following  properties  : 

It  is  diffolved  in  every  acid,  but  very 

lowly,  unlcfs  affifted  by  heat.  The 

; 

isveral  folutions,  when  thoroughly  fa- 
lurated,  are  all  aflringent  with  a  flight 
egree  of  an  acid  tafte,  and  they  alfo 
gree  with  a  folution  of  alum  in  this, 
lat  they  give  a  red  colour  to  the  info- 
on  of  turnfol. 

- 

•  '  ^ 

1  Neither  this  earth,  nor  that  of  ani- 
jial  bones,  can  be  converted  into  quick¬ 
ie  by  the  firongeft  fire,  nor  do  they 
iffer  any  change  wortli  notice.  Both 
f  them  feem  to  attract  acids  but  weak- 
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ly,  and  to  alter  their  properties  lefg 
when  united  to  them  than  the  otheu 
abforbents. 


Part  II. 

\ 

|  N  reflecting  afterwards  upon  thei. 
-**-  experiments,  an  explication  of  th. 
nature  of  lime  offered  itfelf,  which  feeir 
ed  to  account,  in  an  eafy  manner,  fc 
molt  of  the  properties  of  that  fubftanca 

It  is  fufficiently  clear,  that  the  c% 
carious  earths  in  their  native  Hate,  aiT; 
that  the  alkalis  and  magnejia  in  the: 
ordinary  condition,  contain  a  larg 
quantity  of  fixed  air,  and  this  air  ce: 
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airily  adheres  to  them  with  conliderable 
orce,  fince  a  ftrong  lire  is  necefiary  to 
eparate  it  from  magnefia ,  and  the 
trongeft  is  not  fuflicient  to  expel  it  en- 
ircly  from  fixed  alkalis,  or  take  away 

heir  power  of  elfervefcing  with  aeid 

ilts. 


These  confiderations  led  me  to  con¬ 
ude,  that  the  relations  between  fixed 
r  and  alkaline  Jubilances  was  forne- 
hat  limilar  to  the  relation  between 
iefe  and  acids  ;  that  as  the  calcarious 
irths  and  alkalis  attract  acids  Itrongly, 
id  can  be  faturated  with  them,  fo  they 
o  attract  fixed  air,  and  are  in  their 
dinary  date  faturated  with  it  ;  and, 
ion  we  mix  an  acid  with  an  alkali  or 
th  an  abforbent  earth,  that  the  air  is 

4 

cn  fet  at  liberty,  and  breaks  out  with 
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violence  ;  becaufe  the  alkaline  body  at 

tracts  it  more  weakly  than  it  does  th« 
acid,  and  becaufe  the  acid  and  air  can 
not  both  be  joined  to  the  fame  bod" 
at  the  fame  time. 

I  also  imagined,  that,  when  the  cal': 
carious  earths  are  expofed  to  the  actio 
of  a  violent  fire,  and  are  thereby  cor 
verted  into  quick-lime,  they  fuffer  n 
other  change  in  their  compofition  thaj 
the  lofs  of  a  hnall  quantity  of  wate 
and  of  their  fixed  air.  The  remark 
able  acrimony  which  we  perceive  5 
them  after  this  procefs,  was '  not.  fug 
pofed  to  proceed  from  any  addition 
matter  received  in  the  fire,  but  feeme 
to  be  an  effential  property  of  the  pui 
earth,  depending  on  an  attraction  f< 
thofe  feveral  fubftances  which  it  the 
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became  capable  of  corroding  or  diffolv- 
ing,  which  attra£lion  had  been  infen- 
iible  as  long  as  the  air  adhered  to  the 
earth,  but  difcovered  itfelf  upon  the  re¬ 
paration. 

This  fuppofition  was  founded  upon 
an  obfervation  of  the  moll  frequent 
confequences  of  combining  bodies  in 
chymiftry.  Commonly  when  we  join 
two  bodies  together,  their  acrimony  or 
attraction  for  other  fubftances  becomes 
immediately  either  lefs  perceivable  or 

entirely  infenfible  ;  although  it  was  fui- 

* 

ficiently  ftrong  and  remarkable  before 
their  union,  and  may  be  rendered  evi¬ 
dent  again  by  disjoining  them.  A  neu¬ 
tral  fait,  which  is  compofed  of  an  acid 
and  alkali,  does  not  poffefs  the  acri¬ 
mony  of  either  of  its  conftituent  parts. 

1  i  •  '  g  i 
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It  can  eafily  be  feparated  from  water, 
lias  little  or  no  efFe<Et  upon  metals,  is 
incapable  of  being  joined  to  inflame- 
able  bodies,  and  of  corroding  and  dil- 
folving  animals  and  vegetables  $  fo  that 
the  attraction  both  of  the  acid  and  al¬ 
kali  for  thefe  feveral  fubftances  feems  to 

be  fufpended  till  they  are  again  fepa- 

/ 

rated  from  one  another. 

Crude  lime  was  therefore  confi- 
dered  as  a  peculiar  acrid  earth  rendered 
mild  by  its  union  with  fixed  air  :  And 
quick-lime  as  the  fame  earth,  in  which, 
by  having  feparated  the  air,  we  difco- 
ver  that  acrimony  or  attraction  for  wa¬ 
ter,  for  animal,  vegetable,  and  for  in¬ 
flammable  fubftances. 

4 

1  hat  the  calcarious  earths  really 
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lofe  a  large  quantity  of  air  when  they 
are  burnt  to  quick-lime,  feems  fuffici- 
ently  proved  by  an  experiment  of  Mr 
Margraaf  *,  an  exceedingly  accurate 
and  judicious  chymift.  He  fubjefted 
eight  ounces  of  ofteocolla  to  diftillation 
in  an  earthern  retort,  finilhing  his  pro- 
cefs  with  the  moll  violent  fire  of  a  re¬ 
verberatory,  and  caught  in  the  receiver 
only  two  drams  of  water,  which  by  its 
fmell  and  properties  fhewed  itfelf  to  be 
llightly  alkaline.  He  does  not  tell  us 
the  weight  of  the  ofteocolla  remaining 

in  the  retort,  and  only  fays,  that  it  was 
converted  into  quick-lime  ;  but,  as  no 
calcarious  earth  can  be  converted  into 
quick-lime,  or  bear  the  heat  which  he 
applied  without  lofing  above  a  third  of 

*  Mem.  de  1’Acad.  de  Berlin,  an.  1748,  p.  57. 

G  2 
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its  weight,  we  may  fafely  conclude,  that 
the  lofs  in  his  experiment  was  propor¬ 
tional,  and  proceeded  chiefly  from  the 
difiipation  of  fixed  air. 

According  to  our  theory,  the  re¬ 
lation  of  the  calcarious  earth  to  air  and 

water  appeared  to  agree  with  the  rela¬ 
tion  of  the  fame  earth  to  the  vitriolic 
and  vegetable  acids.  As  chalk  for  in- 
llance  has  a  ftronger  attraction  for  the 
vitriolic  than  for  the  vegetable  acid,  and 
is  diffolved  with  more  difficulty  when 
combined  with  the  firft,  than  when  join¬ 
ed  to  the  fecond  :  So  it  alfo  attracts  air 
more  ftrongly  than  water,  and  is  diffolv¬ 
ed  with  more  difficulty  when  faturated 
with  air,  than  when  compounded  with 

,  /  *•'  rA‘ 

water  only. 

■. , 

.  • 

' 
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A  caicarious  earth  deprived  of  its  air, 

or  in  the  Hate  of  quick-lime,  greedily 
abforbs  a  confiderable  quantity  of  wa¬ 
ter,  becomes  foluble  in  that  fluid,  and 
is  then  faid  to  be  flaked  ;  but,  as  foon 
as  it  meets  with  fixed  air,  it  is  fuppofed 
i  to  quit  the  water  and  join  itfelf  to  the 
'  air,  for  which  it  has  a  fuperior  attract! - 
,  on,  and  is  therefore  reftored  to  its  firft 
i  ft  ate  of  mildnefs  and  infolubility  in  wa- 
•  ter.  ; 

1  /  y 

W hen  flaked  lime  is  mixed  with 
water,  the  fixed  air  in  the  water  is  at¬ 
tracted  by  the  lime,  and  faturates  a 
fmall  portion  of  it,  which  then  becomes 
| again  incapable  of  di Ablution,  but  part 
jof  the  remaining  flaked  lime  is  diifolved 
;and  coinpofes  lime-water. 
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If  this  fluid  be  expofed  to  the  open- 
air,  the  particles  of  quick-lime  which, 
are  neareft  the  furface  gradually  attract 
the  particles  of  fixed  air  which  float  in 
the  atmofphere.  But  at  the  fame  time, 
that  a  particle  of  lime  is  thus  faturated 
w'ith  air,  it  is  alfo  reftored  to  its  native 
ftate  of  mildnefs  and  infolubility  •,  and 
as  the  whole  of  this  change  mull  hap¬ 
pen  at  the  furface,  the  whole  of  the 
lime  is  fucceffively  collected  there  un¬ 
der  its  original  form  of  an  infipid  cal- 
carious  earth,  called  the  cream  or  crufts 
of  hme -water. 

When  quick-lime  itfelf  is  expofed 
to  the  open  air,  it  abforbs  the  particles 
of  water  and  of  fixed  air  which  come 
within  its  fphere  of  attraction,  as  it 
meets  with  the  firft  of  thefe  in  greatefi 
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plenty,  the  greateft  part  of  it  affumes 
the  form  of  flaked  lime  *,  the  reft  is  re- 
ftored  to  its  original  ftate  ;  and,  if  it 
be  expofed  for  a  fufficient  length  of 
time,  the  whole  of  it  is  gradually  fatu- 
rated  with  air,  to  which  the  water  as 
gradually  yields  its  place. 


We  have  already  fhewn  by  experi¬ 
ment,  that  magnefia  alba  is  a  compound 
;  of  a  peculiar  earth  and  fixed  air.  When 
;  this  fubftance  is  mixed  with  lime-water, 
;  the  lime  fhews  a  ftronger  attra&ion  for 
i  fixed  air  than  that  of  the  earth  of  mag- 
in  fia  ;  the  air  leaves  this  powder  to  join 
itfelf  to  the  lime.  And  as  neither  the 
lime  when  faturated  with  air,  nor  the 

magnefia  when  deprived  of  it,  are  folu- 

■ 

jble  in  water,  the  lime  water  becomes 
pcrfectiy  pure  and  infipid,  the  lime 
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which  it  contained  being  mixed  with 
the  magnefia.  But  if  the  magnefia  be 
deprived  of  air  by  calcination  before  iti 
is  mixed  with  the  lime-water,  this  fluid 
fuffers  no  alteration. 

If  quick-lime  be  mixed  with  a  dif- 
folved  alkali,  it  likeways  fhews  an  at¬ 
traction  for  fixed  air  fuperior  to  that  of 
the  alkali.  It  robs  this  fait  of  its  air., 
and  thereby  becomes  mild  itfelf,  while 
the  alkali  is  confequently  rendered  more 
corrofrve,  or  difcovers  its  natural  de 
gree  of  acrimony  or  ftrong  attraction 
for  water,  and  for  bodies  of  the  inflame 

)  f  i 

able,  and  of  the  animal  and  vegetable 
kind  ;  which  attraction  was  lefs  per 
ceivable  as  long  as  it  was  faturated  with 
air.  And  the  volatile  alkali,  when  de 
prived  of  its  air,  befides  this  attraction 


( 
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Tor  various  bodies,  difcovers  likeways 
its  natural  degree  of  volatility,  which 
was  formerly  fomewhat  reprefled  by  the 
air  adhering  to  it,  in  the  fame  manner 
as  it  is  repreffed  by  the  addition  of  an 
acid* 

This  account  of  lime  and  alkalis  re* 

/ 

commended  itfelf  by  its  fimplicity,  and 
by  affording  an  eafy  folution  of  many 
phenomena,  but  appeared  upon  a  nearer 
view  to  be  attended  with  confequences 
that  were  fo  very  new  and  extraordi¬ 
nary,  as  to  render  fufpicious  the  princi¬ 
ples  from  which  they  were  drawn. 

I  refolved  however  to  examine,  in  a 
particular  manner,  fuch  of  thefe  confe¬ 
quences  as  were  the  moil  unavoidable, 
and  found,  the  greatell  number  of  them 


/ 
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might  be  reduced  to  the  following  pro¬ 
portions  : 

I.  If  we  only  feparate  a  quantity  of 
air  from  lime  and  alkalis,  when  we  ren¬ 
der  them  cauftic  they  will  be  found  to 
loie  part  of  their  weight  in  the  opera¬ 
tion,  but  will  faturate  the  fame  quantity 
of  acid  as  before,  and  the  faturation 
will  be  performed  without  effervefcence. 

II.  If  quick-lime  be  no  other  than 
a  calcarious  earth  deprived  of  its  air, 
and  whofe  attraction  for  fixed  air  is 
ftronger  than  that  of  alkalis,  it  follows, 
that,  by  adding  to  it  a  fufficient  quan¬ 
tity  of  alkali  faturated  with  air,  the  lime 
will  recover  the  whole  of  its  air,  and 
be  entirely  reftored  to  its  original  weight 
and  condition :  And,  it  alfo  follows, 
that  the  earth  feparated  from  lime-wa- 
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ter  by  an  alkali,  is  the  lime  which  was 
diffolved  in  the  water  now  reftored  to 
its  original  mild  and  infoluble  date. 

o 

III.  If  it  be  fuppofed  that  flaked 
lime  does  not  contain  any  parts  which 
are  more  fiery,  adive,  or  fubtile  than 
others,  and  by  which  chiefly  it  com¬ 
municates  its  virtues  to  water  ;  but  that 

it  is  an  uniform  compound  of  lime  and 
water  ;  it  follows,  that,  as  part  of  it  can 
be  diffolved  in  water,  the  whole  of  it 
is  alfo  capable  of  being  diffolved. 

i 

IV.  If  the  acrimony  of  the  caudle 
alkali  does  not  depend  on  any  part  of 
the  lime  adhering  to  it,  a  caudle  or 
foap-ley  will  confequcntly  be  found  to 
contain  no  lime,  unlefs  the  quantity  of 
lime  employed  in  making  it  were  greater 
than  what  is  juft  lufficient  to  extrad  the 
whole  air  of  the  alkali  ;  for  then  as, 

H  a 


much  of  the  fuperfluous  quick-lime 
might  poffibly  be  diffolved  by  the  ley 
as  would  be  diffolved  by  pure  water, 
or  the  ley  would  contain  as  much  lime 
as  lime-water  does. 

'  V.  We  have  {hewn  in  the  former 
experiments,  that  abforbent  earths  lofe 
their  air  when  they  are  joined  to  an 
acid  ;  but  recover  it,  if  feparated  again 
from  that  acid  by  means  of  an  ordinary 
alkali :  The  air  palling  from  the  alkali 
to  the  earth,  at  the  fame  time  that  the 

acid  paffes  from  the  earth  to  the  alkali. 

,  • 

If  the  cauftic  alkali  therefore  be 
deftitute  of  air,  it  will  feparate  magne- 
fia  from  an  acid  under  the  form  of  a 
magncfia  free  of  air,  or  which  will  not 
effervefce  with  acids ;  and  the  fame 
cauftic  alkali  will  alfo  feparate  a  calca- 


[  6!  ] 


rious  earth  from  acids,  under  the  form 
of  a  calcarious  earth  deftitute  of  air, 
but  faturated  with  water,  or  under  the 

form  of  flaked  lime. 

✓ 

These  were  all  neceffary  conclufi- 

I  ■  /  1 

ons  from  the  above  fuppofltions.  Many 

of  them  appeared  too  improbable  to 

. 

deferve  any  further  attention  :  Some, 
however,  I  found  upon  refie&ion  were 
already  feconded  by  experience.  Thus 
Hoffman  has  obferved,  that  quick-lime 
does  not  effervefce  with  fpirit  of  vi¬ 
triol  *  ;  and  it  is  well  known  that  the 

cauftic  fpirit  of  urine,  or  oi  fait  am¬ 
moniac,  does  not  emit  air,  when  mixed 
\  with  acids.  This  confederation  excited 
my  curiofity,  and  determined  me  to  in¬ 
quire  into  the  truth  of  them  all  by  way 

*  HofF.  Op.  T.  iv.  p.  480. 


N 
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of  experiment.  I  therefore  engaged 
myfelf  in  a  fet  of  trials  ;  the  hiftory  o 
which  is  here  fubjoined.  Some  nev 
facts  are  likeways  occafionally  mention 
ed  ;  and  here  it  will  be  proper  to  in 
form  the  reader,  that  I  have  never  men 
tioned  any  without  fatisfying  myfelf  a 
their  truth  by  experiment,  though 
have  fometimes  taken  the  liberty  to  ne 
gleft  defcribmg  the  experiments  when 
they  feemed  fufficiently  obvious.  I 

f 

1  ■ 

Desiring  to  knowhow  much  of  aJ 
acid  a  calcarious  earth  will  abforb,  an- 
what  quantity  oi  air  is  expelled  during! 
the  diffolution,  I  faturated  two  dram; 
of  chalk  with  diluted  fpirit  of  fait,  ant 
ufed  the  Florentine  flalk,  as  related  ir 
a  fimilar  experiment  upon  magnefm 
Seven  drams  and  one  grain  of  the  ack* 
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frnifhed  the  difiblution,  and  the  chalk 
loft  two  fcruples  and  eight  grains  of 
air, 

% 

This  experiment  was  neceflary  be- 
fore  the  following,  by  which  I  propofed 
:o  inquire  into  the  truth  of  the  firft  pro- 
pofition,  fo  far  as  it  relates  to  quick- 
'ime. 

rrs  i 

I  ■?  «. 

Twm  drams  of  chalk  were  converted 
into  a  perfect  quick-lime,  and  loft  two 
Scruples  and  twelve  grains  in  the  fire. 
Qiis  quick-lime  was  flaked  or  reduced 
o  a  milky  liquor  with  an  ounce  of  wa- 
er,  and  then  diflfolved  in  the  fame  man- 
ier,  and  with  the  fame  acid,  as  the  two 
prams  of  chalk  in  the  preceeding  ex¬ 
periment.  Six  drams,  two  fcruples, 
ind  fourteen  grains  of  the  acid  finifhed 
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the  faturation  without  any  fenfibie  ef- 
fervefcence  ox  lofs  of  weight. 

It  therefore  appears  from  thefe  ex¬ 
periments,  that  no  air  is  feparated  from 
quick-lime  by  an  acid,  and  that  chalk 
faturates  nearly  the  fame  quantity  of 
acid  after  it  is  converted  into  quick¬ 
lime  as  before. 

With  refpedt  to  the  fecond  pro- 
pofition,  I  tried  the  following  experi¬ 
ments  : 

A  piece  of  perfect  quick  lime  made 
from  two  drams  of  chalk,  and  which 

i 

weighed  one  dram  and  eight  grains- 
was  reduced  to  a  very  fine  powder.' 
and  thrown  into  a  filtrated  mixture  o> 
an  ounce  of  a  fixed  alkaline  fait  anc. 
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two  ounces  of  water.  After  a  flight 
digeftion,  the  powder  being  well  waflied 
and  dried,  weighed  one  dram  and  fifty 
eight  grains.  It  was  fimilar  in  every 
trial  to  a  fine  powder  of  ordinary  chalk, 
.and  was  therefore  faturated  with  air 
which  mult  have  been  furniflied  by  the 
alkali. 

A  drain  of  pure  fait  of  tartar  was 
diffolved  in  fourteen  pounds  of  lime- 
water,  and  the  powder  thereby  precipi¬ 
tated,  being  carefully  collected  and 
dried,  weighed  one  and  fifty  grains. 
When  expofed  to  a  violent  fire,  it  was 
converted  into  a  true  quick-lime,  and 
had  every  other  quality  of  a  calcarious 
earth. 

»  This  experiment  was  repeated  with 

I 


1 
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the  volatile  alkali,  and  alfo  with  the- 
foffil  or  alkali  of  fea-falt,  and  exactly 
with  the  fame  event. 

i 

The  third  proportion  had  lei's  ap¬ 
pearance  of  probability  than  the  fore¬ 
going  ;  but,  as  an  accurate  experiment 
was  the  only  tell  of  its  truth,  I  reduced 
eight  grains  of  perfect  quick-lime  made 
of  chalk,  to  an  exceedingly  fubtile  pow-i 
■der,  by  flaking  it  in  two  drams  of  di¬ 
stilled  water  boiling  hot,  and  immedi 
ately  threw  the  mixture  into  eighteen 
ounces  of  diltilled  water  in  a  flalk 
After  (baking  it,  a  light  fediment,  which 
floated  through  the  liquor,  wras  allowed 
to  fubfide ;  and  this,  when  collected 
with  the  greatelt  care,  and  dryed. 
weighed,  as  near  as  1  could  guels,  one 
third  of  a  grain.  The  water  tafteo 
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ftrongly  of  the  lime,  had  all  the  quali¬ 
ties  of  lime-water,  and  yielded  twelve 
grains  of  precipitate,  upon  the  addition 
of  fait  of  tartar.  In  repeating  this  ex¬ 
periment,  the  quantity  or  fediment  was 
I  fometim.es  lei's  than  the  above,  and. 

I  fometim.es  amounted  to  half  a  grain- 
It  conhfted  partly  of  an  earth  which  ef- 
3  fervefced  violently  with  aquafortis,  and 
i  partly  of  an  ocnry  powder,  which  would 
i  not  diffolve  in  that  acid.  The  ochry 
powder,  as  it  ufually  appears  in  chalk 
to  the  eye,  in  the  form  of  veins  run¬ 
ning  through  its  fubilance,  muff  be 
1  confidered  only  as  an  accidental  or  fo- 
i  reign  admixture  ;  and,  with  refpeci  to 
I  the  minute  portion  of  alkaline  earth 
which  compofed  the  remainder  of  the 
fediment,  it  cannot  be  fuppofed  to  have 
been  originally  different  from  the  reft*, 

I  2 
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and  incapable,  from  its  nature,  of  being 
converted  into  quick-lime,  or  of  being 
diffolved  in  water  *,  it  feems  rather  to 
have  confided  of  a  fmall  part  of  the 
chalk  in  its  mild  date,  or  faturated  with 
air,  which  had  either  remained,  for 
want  of  a  fufficient  fire  to  drive  it  out 
entirely,  or  had  been  furnithed  by  the 
diftilled  water. 

I  indeed  ex  peeled  to  fee  a  much 
larger  quantity  of  fediment  produced 
from  the  lime,  on  account  of  the  air 
which  water  conftantly  contains ;  and, 
with  a  view  to  know  whether  water  re¬ 
tains  its  air  when  fully  faturated  with 
lime,  a  lime-water  was  made  as  ftrong 
as  poffible  :  Four  ounces  of  which  were 
placed  under  the  receiver  of  an  air- 
pump,  together  with  four  ounces  of 
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common  water  in  a  phial  of  the  fame 
flze  ;  and,  upon  exhaufting  the  receiv¬ 
er,  without  heating  the  phials,  the  air 
arofe .  from  each  in  nearly  the  fame 


quantity  :  From  whence  it  is  evident, 
that  the  air,  which  quick-lime  attracts, 
is  of  a  different  kind  from  that  which 

is  mixed  with  water.  And  that  it  is- 

* 

alfo  different  from  common  elafric  air, 
is  fuSciently  proved  by  daily  experi- 


!  ence  ;  for  lime-water,  which  foon  at- 

1  tracts  air,  and  forms  a  cruft  when  ex- 

_ 

j  pofed  in  open  and  mallow  vends,  may 
be  preferved,  for  any  time,  in  bottles 
which  are  but  flight! v  corked,  or  clofed 
I  in  fuch  a  manner  as  would  allow  free 
I  accefs  to  elaftic  air,  were  a  vacuum 
I  formed  in  the  bottle.  Quick-lime 
therefore  does  not  attract  air  when  in 


its  molt  ordinary  form,  but  is  capable 
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of  being  joined  to  one  particular  fpecies 
only,  which  is  difperfed  through  the 
atmofphere,  either  in  the  fhape  of  an 
exceedingly  fuhtile  powder,  or  more 
probably  in  that  of  an  elaftic  fluid.  To 
this  I  have  given  the  name  of  fixed  air, 
and  perhaps  very  improperly  ;  but  X 
thought  it  better  to  ufe  a  word  already 
familiar  in  philofophy,  than  to  invent 
a  new  name,  before  we  be  more  fully 
acquainted  with  the  nature  and  proper¬ 
ties  of  this  fubftance,  which  will  pro¬ 
bably  be  the  fubject  of  my  further  in¬ 
quiry. 

It  is,  perhaps,  needlefs  to  mention 
here,  that  the  cakarious  fubftances 
uied  in  making  the  above  experiments 
flrould  be  of  the  pureft  kind,  and  burnt 
with  the  utmoft  violence  of  heat,  if  we 


would  be  fure  of  converting  them  into 
perfeft  quick-lime.  I  therefore  made 
ufe  of  chalk  burnt  in  a  fmall  covered 
crucible  with  the  fie  r cell  fire  of  a 
blackfmith’s  forge,  for  half  an  hour, 
and  found  it  neceffary  to  employ,  lor 
this  purpofe,  a  crucible  of  the  Auftrian 
kind,  which  refemble  black  lead  ;  for, 
if  any  calcarious  fubkance  be  hsateu  to 
fu'ch  a  degree  in  an  ordinary  or  Heflian 
crucible,  the  whole  of  it  is  melted  down, 
together  with  part  of  the  veffel,  into 

glafs. 

O 

>  \ 

I  now  prepared  to  inquire  into  the 
properties  of  the  cauftic  alkali  j  in  or¬ 
der  to  which,  I  made  a  cauftic  or  ioap* 
ley  in  the  following  manner  : 


Twenty-six  ounces  ol  very  ftrong 
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quick-lime  made  of  chalk,  were  flaked 
or  reduced  to  a  fort  of  fluid  pafle,  with 
eleven  pounds  of  boiling  water,  and 
then  mixed  in  a  glafs  veffel  with  eigh¬ 
teen  ounces  of  a  pure  fixed  alkaline 
fait,  which  had  been  find  diffolved  in 
two  pounds  and  a  half  of  water.  This 
mixture  was  fhaken  frequently  for  two 
hours,  when  the  aftion  of  the  lime 
upon  the  alkali  was  fuppcfed  to  be  over, 
and  nothing  remained  but  to  feparate 
them  again  from  one  another.  I  there¬ 
fore  added  1 2  pounds  of  water,  far  red 
up  the  lime,  and,  after  allowing  it  to 
fettle  again,  poured  oft  as  much  of  the 
clear  ley  as  poffible. 

The  lime  and  alkali  were  mixed  to¬ 
gether  under  the  form  of  a  very  thick 
milky  liquor  or  fluid  pafle  ;  becaufe 


V 
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they  are  thus  kept  in  perpetual  contact 
’and  equal  mixture  until  they  have  acted 
fufnciently  upon  one  another  :  Where¬ 
as,  in  the  common  way  of  ufing  a  larger 
quantity  of  water,  the  lime  lies  for  the 
moil  part  at  bottom,  and,  tho’  ftii;red 
up  ever  fo  often,  cannot  exert  its  in¬ 
fluence  10  fully  upon  the  alkali,  which 
is  uniformly  diffufed  thro’  every  part  of 
the  liquor* 

The  above  ley  was  found  upon  trial 
to  be  fat u rated  by  acids,  without  the 

lead  efFervefcence  or  diminution  of 
weight. 

* 

It  was  now  proper  to  examine  whe¬ 
ther  the  alkali  fullered  any  lofs  in  be¬ 
coming  cauftic,  which  I  propofed  to  at¬ 
tempt  by  afcertaining  the  ftrength  ol 

K 


i 
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•the  ley 5  or  the  quantity  of  fait  which  a 

given  portion  of  it  contained  ;  from 

. 

which,  by  computation,  fome  imperfect 
knowledge  might  be  obtained  of  the 
quantity  of  cauftic  produced  from  the 
eighteen  ounces  of  mild  fait. 

o 

rk 

' 

I  therefore  evaporated  fome  of  my 
ley  ;  but  foon  perceived  that  no  certain 
judgment  could  be  formed  of  its  ftrength 
in  this  way ;  becaufe  it  always  abforbed 
a  confiderable  quantity  of  air  during 
the  evaporation,  and  the  dried  fait  made 

a  pretty  brifk  effervefcence  with  acids, 
fo  that  the  ley  appeared  ftronger  than 
it  really  was  ;  and  yet,  upon  proceed¬ 
ing  in  the  eftimate  from  this  rude  and 
unfair  trial,  it  appeared  that  the  fait  had 
loll  above  a  fixth  in  becoming  cauftic, 

S  ■  ,  t  £  e 

and  the  quantity  of  acid  faturated  by 


/ 
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two  drams  of  it  was  to  the  quantity  of 
acid  faturated  by  two  drams  of  fait  of 
tartar,  nearly  as  fix  to  five. 

'  .  I 

These  experiments  are  therefore 
** 

agreeable  to  that  part  of  the  fecond 
propofition  which  relates  to  the  cauftic 
alkali. 

i. 

Upon  farther  examining  what  chan¬ 
ges  the  alkali  had  undergone,  I  found 
that  the  ley  gave  only  an  exceeding  feint 
milky  hue  to  lime-water  ;  becaufe  the 
caullic  alkali  wants  that  air  by  which 
fait  of  tartar  precipitates  tne  time* 
When  a  few  ounces  of  it  were  expoied 
in  an  open  {hallow  veffel  for  four  and 
twenty  hours,  it  imbibed  a  fmall  quan¬ 
tity  of  air,  and  made  a  flight  effervef- 
cence  with  acids.  After  a  fortnight’s; 

K  2 
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V' 


expoiure  in  the  fame  manner,  it  became 
entirely  mild,  effervefced  as  violently 
with  acids,  and  had  the  fame  effect  upon 
lime-water,  as  a  folution  of  an  ordi¬ 
nary  alkali.  It  likeways  agrees  with 
lime-water  in  this  refpect,  that  it  may 
be  kept  in  clofe  veffels,  or  even  in  bot¬ 
tles  which  are  but  {lightly  covered,  for 
a  confiderable  time,  without  abforbing 
a  fenfible  quantity  of  air. 

In  order  to  know  how  much  lime  it 
contained,  I  evaporated  ten  ounces  in 
a  fmall  iilver  difh  over  a  lamp,  and  melt¬ 
ed  the  fait,  after  having  diffipated  the 
wrater 

■  V  »  w 

*  This  evaporation  was  performed  in  a  fdver 
difh,  on  account  of  the  acrimony  of  the  fait ; 
which  is  fo  very  great,  that,  having  once  eva¬ 
porated  a  part  of  the  fame  ley  in  a  bowl  of  En- 


!. 
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The  eauftic  thus  produced,  was  din 
folved  again  in  a  final!  quantity  of  wa¬ 
ter,  and  depofited  a  trifling  portion  of 
fediment,  which  I  imagined  at  firit  to 
be  lime ;  but,  finding  that  it  could  eaiily 
be  difiblved  in  a  little  more  water,  con¬ 
cluded  it  to  be  a  variolated  tartar,  which 
always  accompanies  the  fixed  alkali  of 

J  A 

vegetables. 

I  then  faturated  the  folution  of  the 

cauftic  fait  with  fpirit  of  vitriol,  ex¬ 
pecting  thus  to  detect  the  lime  ;  be- 

caufe  that  acid  precipitates  a  calcarious. 
earth  from  its  ordinary  foluticns.  Dur¬ 
ing  the  faturation,  a  large  quantity  of 

glifh  earthen  or  ftone  ware,  and  melted  the  cau¬ 
ftic  with  a  gentle  heat,  it  corroded  and  diftolved 
a  part  of  the  bowl,  and  left  the  infide  of  it  pitted 
with  fmall  holes. 


r 
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white  powder  was  formed  ;  but  this 
likewavs  turned  out  to  be  a  vitriolated 

J 

tartar,  which  had  appeared  in  the  form 
of  a  powder,  becaufe  there  was  not 
enough  of  water  in  the  mixture  to  dif- 
folve  it. 

-  * 

Lastly,  I  expofed  a  few  ounces  of 
the  ley  in  an  open  (hallow  veftel,  fo  long 
that  the  alkali  loft  the  whole  of  it§  cau- 
fticity,  and  feenied  entirely  reftored  to 
the  ftate  of  an  ordinary  fixed  alkali ; 
but  it  did  not  however  depofite  a  (ingle 
atom  of  lime.  And,  to  allure  myfelf 
that  my  cauftic  ley  was  not  of  a  Angu¬ 
lar  kind,  I  repeated  the  fame  experi¬ 
ments  with  an  ordinary  foap-ley,  and 
with  one  made  by  mixing  one  part  of 
a  pure  fixed  alkaline  fait  with  three 
parts  of  common  ftone-lime  frefti  flaked 
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mnd  fifted ;  nor  could  I  dlfcover  any 

7  '  i  J 

lime  in  either.  The  fir  ft  of  thefe  con¬ 
tained  a  fmall  quantity  of  brimftone, 
and  was  far  from  being  perfectly  cau- 
ftic,  for  it  made  a  pretty  brifk  effervel- 
cence  with  acids  ;  but  the  laft  was  fo 
entirely  deprived  of  its  air,  that  it  did 
not  diminifh  in  the  leaft  the  tranfparen- 

1 

cy  of  lime-water. 

These  experiments  feem  therefore 
to  fupport  the  fourth  propofition,  and 
to  fhew  that  the  cauftic  alkali  does  not 
contain  any  lime. 

! 

|  As  it  feems  probable,  from  the  quick- 
I  nefs  and  eafe  wherewith  the  alkali  was 
1  rendered  cauftic,  that  more  lime  had 
$  been  employed  than  what  was  juft  fu£- 
I  ficient  to  extract  the  whole  of  its  air5  we 


[  ] 


are  furprifed  to  find  that  little  or  none 
of  the  fuperfluous  quick-lime  was  dif- 
folved  by  the  water.  But  this  pheno¬ 
menon  will  become  lefs  furprizing,  by 
comparing  it  with  fome  fimilar  inftances 
in  chemiftry.  Water  may  be  made  to 
depot ite  a  fait,,  by  the  admixture  of  a 
fubftance  which  it  attracts  more  ftrong- 
ly  than  it  does  that  fait ;  fuch  as  fpirit 
oi  wine  ;  and  quick-lime  itfelf  may  be 
feparated  from  water  upon  the  fame 
principle  :  For  if  that  fpirit  is  added  to 
an  equal  quantity  of  lime-water,  the 


mixture  becomes  turbid,  and  depofites 
a  fediment,  which,  when  feparated  and 


pofes  lime-water.  We  may  therefore 
refer  the  above  phenomenon ,with  refpeft 
to  the  ley,  to  the  fame  ca'ufe  with  thefe, 
and  fay,  that  the  water  did  not  diffolve 
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the  lime,  becaufe  it  already  contained 
a  cauftic  alkali,  for  which  it  has  a  fu- 
perior  attra&ion. 

I  alfo  rendered  the  volatile  alkali  cau- 
:  ftic,  in  order  to  examine  what  change 
j  it  fuffered  in  the  operation,  and  obtain- 
)  ed  an  exceedingly  volatile  and  acrid 
i  fpirit,  which  neither  effervefced  with 
;  acids,  nor  altered  in  the  lead  the  tranf- 
;  parency  of  lime-water  ;  and,  altho’ 

I  very  llrong,  was  lighter  than  water, 
and  floated  upon  it  like  fpirit  of  wine. 

| 

I  next  inquired  into  the  truth  of  the 
j  fifth  propofition,  in  the  following  man- 
j  ner  : 

ii  Two  drams  of  Epfoin  lalt  were  dif- 

« 

folved  in  a  fmall  quantity  of  water,  and 

L  it 
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thrown  into  two  ounces  of  the  cauftic 
ley  ;  the  mixture  inftantly  became 
thick,  like  a  clecodtion  of  ftarch  or  bar¬ 
ley,  by  xht^magnefia,  which  was  preci¬ 
pitated.  I  then  added  fpirit  of  vitriol 
by  degrees,  until  the  mixture  became 
perfectly  clear,  or  the  whole  of  the 
Hiagnefia  was  again  diffolved  ;  which 
happened  without  any  effervefcence 
or  emiffion  of  air. 

Half  an  ounce  of  chalk  was  dif¬ 
folved  in  fpirit  of  fait,  the  quantity  of 
which  was  fo  adjufted,  that  the  mixture 
was  not  acid  in  the  lead  degree  ;  and 
the  folution  was  thrown  into  twelve 
ounces  of  the  cauftic  ley  ;  which  quan¬ 
tity  I  found,  by  experiment,  to  be  fuf~ 
ficient  for  precipitating  almoft  the  whole 
of  the  chalk.  I  now  filtrated  this  tur- 
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bid  liquor,  and  laid  the  powder  remain¬ 
ing  in  the  paper  upon  a  chalk  Hone,  in 
order  to  draw  as  much  ox  the  water 
from  it  as  poffible,  and  thereby  reduce 
it  to  the  form  of  a  more  denfe  and 
heavy  powder,  that  it  might  iubfide  the 
more  perfectly  in  the  following  part  of 
the  experiment.  I  then  mixed  wioi 
about  twenty  ounces  oi  pure  water  in 
a  flafk,  and,  after  allowing  the  powder 
to  fubfide,  poured  off  the  water,  which 
had  all  the  qualities  oi  lime-water. 
And  1  fucceffively  converted  eight  wa¬ 
ters  more  into  lime-water,  feven  of 
thefe  in  the  fame  quantity,  and  with  the 
fame  management,  as  the  fir  ft.  Tns 

eighth  was  like  ways  in  the  fame  quan¬ 
tity  ;  but  I  allowed  it  to  remain  with  the 
chalk,  and  (hook  it  frequently  for  two 
days.  This,  after  being  filtrated,  form-,, 

L  2 
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ed  a  cream  or  cruft  upon  its  furface 
when  expofed  to  the  air  ;  changed  the 
colour  of  the  juice  of  violets  into  green  • 
feparated  an  orange-coloured  powder 
from  a  folution  of  corrofive  fubliinate  ; 
became  turbid  upon  the  addition  of  an 
alkali  ;  was  entirely  fweetened  by  mag- 
nefia  ;  and  appeared  fo  ftrong  to  the 
tafte,  that  I  could  not  have  diftinguilhed 
it  from  ordinary  lime-water.  And  when 
I  threw  fome  fait  ammoniac  into  the 
lime  which  remained,  the  vapour  of 
the  volatile  alkali  immediately  arofe 
from  the  mixture.  -  jj 

In  this  experiment  therefore  the  air 
is  firft  driven  out  of  the  chalk  by  an 
acid,  and  then,  in  order  to  feparate  this 
acid  from  it,  we  add  an  alkali  which 
has  been  previoufly  deprived  of  its  air  ; 


by  which  means  the  chalk  itfelf  is  alfo 
obtained  free  of  air,  and  in  an  acrid 
form,  or  in  the  form  of  flaked  lime. 

We  have  alio  feveral  proceffes  for 
I  obtaining  the  volatile  alkali  in  a  cauftic 
:  form,  which  feem  to  be  only  fo  many 
!  methods  of  obtaining  it  in  its  pure  ftate, 
r  and  free  of  fixed  air.  The  firft  of  thefie 
is  the  feparation  of  the  alkali  from  an- 

•  f* 

;  acid,  merely  by  heat :  an  inftance  of 
'  which  we  have  from  Mr  Margraar  *. 
He  prepared  from  urine  an  ammoniacal 
fait,  the  acid  of  which  is  the  bafis  of 
the  phofphorus,  and  is  of  fuch  a-pecu- 
culiar  nature,  that  it  endures  a  red  heat 
without  being  diffipated.  Sixteen  oun¬ 
ces  of  the  neutral  fait  were  fubjeded  by 


*  Mem.  de  1’Acad.  de  Berlin,  an.  17Tb  P1  ^7* 
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him  to  difhillation.  The  acid  remain¬ 
ed  in  the  retort,  and  he  found  in  the 
receiver  eight  ounces  of  an  alkaline 
fpirit,  which,  he  tells  us,  was  extremely 
volatile,  very  much  refembling  the  fpirit 
of  fait  ammoniac  diftilled  with  quick¬ 
lime  ;  and  no  cryftals  were  formed  in 
it,  when  expofed  to  the  cold  air. 

A  cauftic  volatile  alkali  may  alfo  be 
obtained,  by  mixing  fait  ammoniac  with 
half  its  weight  of  a  cauftic  fixed  alkali, 
or  of  magnefia  which  has  been  previ- 
oufly  deprived  of  its  air  by  fire  ;  and 
then  fubmitting  thefe  mixtures  to  diftil- 
lation  ;  Or,  merely  by  adding  any  or¬ 
dinary  volatile  alkali  to  a  proper  quan¬ 
tity  of  a  cauftic  ley  ;  for,  in  this  cafe, 
the  air  paffes  from  the  volatile  to  the 
fixed  alkali,  by  a  fuperior  attraftion  for 
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the  laft,  and,  by  a  gentle  heat,  the  com¬ 
pound  yields  a  fpirit  fnnilar  to  that  pre¬ 
pared  from  fait  ammoniac  and  quick¬ 
lime. 

|  /  ■ 

It  is  therefore  probable,  that,  had 
we  aifo  a  method  of  feparating  the  fixed 
alkali  from  an  acid,  without,  at  the 
fame  time,  faturating  it  with  air,  we 
fhould  then  obtain  it  in  a  cauftic  form  ; 
but  I  am  not  acquainted  with  an  in- 
ftance  of  this  feparation  in  chymiftry. 
There  are  two  indeed,  which,  at  firfb 
fight,  appear  to  be  of  this  kind  ;  thefe 
are  the  feparation  of  the  fixed  alkali 
from  the  nitrous  acid  by  means  of  in- 

I  flamed  charcoal,  in  the  procefs  for  mak¬ 
ing  nitrum  Jixatum ,  and  ol  the  fame 
alkali,  from  vegetable  acids  merely  by 
heat;  but,  upon  examining  the  produd 
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of  each  procefs,  we  find  the  alkali  either 
fully  or  nearly  faturated  with  air.-  In 
the  firft,  either  the  charcoal  or  the  acid, 
or  both  together,  are  almoft  wholly 
converted  into  air  ;  a  part  of  which  is 
probably  joined  to  the  alkali.  In  the 
fecond,  the  acid  is  not  properly  fepa- 
rated,  but  rather  deftroyed  by  the  fire  : 
A  confiderable  portion  of  it  is  con¬ 
verted  into  an  inflameable  fubftance  ; 
and  we  learn  from  Dr  Hales,  that  the 
bodies  of  this  clafs  contain  a  large  quan¬ 
tity  of  fixed  air. 

W hen  we  confider  that  the  attracti¬ 
on  of  alkalis  for  fixed  air  is  weaker 
than  that  of  the  calcarious  earths,  and 
refieft  upon  the  effects  of  heat  in  chy- 
miftry,  we  are  led  to  imagine,  that  al¬ 
kalis  might  be  entirely  deprived  of  their 
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air,  or  rendered  perfe&ly  cauftic,  by  a 
fire  fo  me  what  weaker  than  that  which 
is  fufficient  to  produce  the  fame  change 
upon  lime  ;  but  this  opinion  does  not 
feenx  agreeable  to  experience. 

P'  - 

I  ^  ' 

The  alkalis  do,  however,  acquire 
I  fome  degree  of  caufticity  in  a  ftrong 
fire,  as  appears  from  their  being  more 
eafdy  united  with  fpirit  of  wine  after 
having  been  kept  in  fufion  for  fome 
i  time.  'For  that  fluid,  which  cannot  be 
tinctured  by  a  mild  fait  of  tartar,  will 
foon  take  a  very  deep  colour  from  a 
few7  drops  of  a  ftrong  cauftic  ley.  The 
circumftances  which  hinder  us  from 
rendering  thefe  falts  perfectly  cauftic 
by  heat,  are  their  propenfity  to  diffipa- 
tion  in  the  utmoft  violence  of  the  fire, 
their  extreme  acrimony,  and  the  imper- 

M  •  i 
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fe&ion  of  our  common  veffels.  For, 
before  the  heat  becomes  very  intenfe, 
the  alkalis  either  evaporate,  or  diffolve 
a  part  of  the  crucibles  in  which  they 
are  contained,  and  often  efcape  through 
their  pores  ;  which  happens,  efpecially 
as  loon  as  they  have  already  acquired 
fome  degree  of  additional  acrimony,  by 
the  lofs  of  part  of  their  air. 

The  fufion  alfo,  which  they  fo  rea¬ 
dily  undergo,  is  well  known  by  chy- 
mifts,  as  a  ftrong  obftacle  to  the  repa¬ 
ration  of  the  volatile  from  the  fixed 
parts  of  a  compound  by  fire.  Accord¬ 
ingly,  in  feveral  procelfes,  we  are  di¬ 
rected  to  add  to  the  fufible  compound 
fome  porous  fubftance  which  is  inca¬ 
pable  of  fufion,  and  will  retain  the  whole 
in  a  fpongy  form,  thereby  to  facilitate 

4 

the  difiipation  of  the  volatile  parts. 
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In  order  to  know  whether  an  alkali 
would  lofe  a  part  of  its  air,  and  acquire 
a  degree  of  caufticity,  when  expofed, 
with  this  precaution,  to  the  action  of  a 
ftrong  fire,  I  mixed  an  ounce  and  a 
half  of  fait  of  tartar  with  three  ounces 
of  black  lead,  a  fubftance  of  any  the 
molt  unchangeable  by  chymical  opera¬ 
tions.  This  mixture  I  expofed,  for  fe- 
veral  hours,  in  a  covered  crucible,  to 
a  fire  feme  what  ftronger  than  what  is 
neceffary  to  keep  fait  of  tartar  in  fufion. 
When  allowed  to  cool,  I  found  it  ftili 
in  the  form  of  a  loofe  powder  ;  and 
taking  out  one  half,  I  diluted  it  witn 
•water,  and  by  filtration  obtained  a  ley, 
which,  when  poured  into  a  lolution  of 
white  marble  in  aquafortis ,  precipitated 
the  marble  under  the  form  of  a  weak 
quick-lime :  for  the  turbid  mixture  gave 
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a  green  colour  to  the  juice  of  violets, 
and  threw  up  a  cruft  like  that  of  lime- 
water  ;  and  the  precipitated  powder  col¬ 
lected  and  mixed  with  fait  ammoniac 

immediately  yielded  the  fcent  of  the  vo¬ 
latile  alkali. 

/  V 

*  , 

Lest  it  fhould  here  be  fufpe£tecL 
that  the  alkaline  qualities  of  this  mix¬ 
ture,  and  of  the  precipitated  marble 
were  not  owing  to  a  lime  into  which 

t' 

the  marble  was  converted,  but  to  the 
alkali  itfelf  which  was  added,  it  is  pro¬ 
per  to  obferve,  that  I  mixed  fo  fmall  a 
proportion  of  the  ley  with  the  folution 
of  marble,  as  made  me  fure,  from  cer¬ 
tain  experiments,  that  the  whole  of  the 
alkali  was  i'pent  in  performing  the  pre¬ 
cipitation,  and  was  confequently  con¬ 
verted  into  a  neutral  fait  by  attracting 


C  93  1 


the  acid.  The  properties  therefore  of 
the  mixture  can  only  be  referred  to  a 
lime,  as  is  indeed  fufficiently  evident 
from  the  cruft  which  is  peculiar  to 
lime-water. 

I  was  therefore  affured  by  this  ex¬ 
periment,  that  an  alkali  does  really  lofe 
a  part  of  its  air,  and  acquire  a  degree 
of  caufticity,  by  the  proper  application 
of  heat ;  but  finding,  by  feveral  trials, 

I 

that  the  degree  of  caufticity  which  it 
had  thus  acquired  was  but  weak,  and 
that  the  quick-lime  produced  in  this 
experiment  was  exhausted  and  rendered 
mild  by  a  fmall  quantity  of  water,  I  ex- 
pofed  the  crucible,  together  with  that 
half  of  the  alkali  which  remained  in  it, 
to  a  ftronger  fire,  in  order  to  expel  a 
larger  quantity  of  air,  and  render  it 
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more  remarkably  cauftic ;  but  the 
whole  of  it  was  diffipated  by  the  force 
of  the  heat,  and  the  black  lead,  which 
ft  ill  retained  the  form  of  a  loofe  and 
fubtile  powder,  yielded  little  or  nothing 
to  water. 

'  •  1  I 

We  learn  then  from  the  above  ex¬ 
periment,  the  reafon  why  the  alkali 
newly  obtained  from  the  afhes  of  ve¬ 
getables  is  generally  of  the  more  acrid 
kinds  of  that  fait.  It  never  appears 
until  the  fubjeft  be  converted  into  allies, 
and  is  fuppofed  to  be  formed  by  the 
fire,  and  to  be  the  refult  of  a  particu¬ 
lar  combination  of  fome  of  the  princi¬ 
ples  of  the  vegetable  ;  one  of  which 
principles  is  air,  which  is  contained  in 
large  quantity  in  all  vegetable  matters 
whatever.  But,  as  foon  as  the  fmalleft 
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part  of  a  vegetable  is  converted  into 
alhes3  and  an  alkali  is  thus  formed,  this 
fait  neceffariiy  fuffers  a  calcination, 
during  which  it  is  kept  in  a  fpongy  form 
by  the  allies,  and  ihews  a  very  confi- 
derable  degree  of  acrimony,  if  imme~ 

I  diately  applied  to  the  body  oi  an  ani- 
j  mal ;  but,  if  the  alhes  are  for  any  time 

i  ,  ■  -  . 

;  expofed  to  the  air,  or  if  we  feparate 
the  alkali  from  them  by  the  addition 
of  a  large  quantity  of  water  and  fub- 
fequent  evaporation,  the  fait  imbibes 
t  fixed  air  from  the  atmofphere,  and  be¬ 
comes  nearly  faturated  with  it:  Though, 
even  in  this  condition,  it  is  generally 
more  acrid  than  fait  of  tartar  when  this 
is  prepared  with  a  gentle  heat. 

Bor. ax  has  fometimes  been  referred 
to  the  clafs  of  alkalis,  on  account  of 
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fome  refemblance  it  bears  to  thofe  falls : 
But  it  has  been  demonftrated  by  ac¬ 
curate  experiments,  that  we  fhould 
rather  confider  it  as  a  neutral  fait ;  that 
it  is  compofed  of  an  alkali  and  of  a  par¬ 
ticular  faline  fubftance  called  the  feda¬ 
tive  fait,  which  adheres  to  the  alkali  in 
the  fame  manner  as  an  acid,  but  can 
be  feparated  by  the  addition  of  any 
acid  whatever,  the  added  acid  joining 
itfelf  to  the  alkali  in  the  place  of  the 
fedative  fait.  As  this  conjunction  of 
an  acid  with  the  alkali  of  borax  hap¬ 
pens  without  the  lead  effervefcence, 

ST 

our  principles  lay  us  under  a  neceflity 
of  allowing  that  alkali  to  be  perfectly 
free  of  air,  which  muft  proceed  from 
its  being  incapable  of  union  with  fixed 
air  and  with  the  fedative  fait  at  the  fame 
time  :  Whence  it  follows,  that,  were 
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we  to  mix  die  fedative  fait  with  an  al¬ 
kali  faturated  with  air,  the  air  would 
immediately  be  expelled,  or  the  two 
falts  in  joining  would  produce  an  efter- 
vefcence.  This  I  found  to  be  really 
the  cafe  upon  making  the  trial,  by  mix¬ 
ing  a  fmall  quantity  of  the  fedative  fait 
with  an  equal  quantity  of  each  of  the 
three  alkalis,  rubbing  the  mixtures  well 
in  a  mortar,  and  adding  a  little  water. 
It  is  however  proper  in  this  place  to 
obferve,  that,  if  the  experiments  be 
made  in  a  different  manner,  they  are 
attended  with  a  Angular  circumftance. 
If  a  fmall  quantity  of  the  fedative  fait 
be  thrown  into  a  large  proportion  of  a 
diffolved  fixed  alkali,  the  fedative  fait 
gradually  difappears,  and  is  united  to 
the  alkali  without  any  effervefcence  ; 
but,  if  the  addition  be  repeated  feveral 
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times,  it  will  at  laft  be  accompanied 
with  a  brifk  effervefcence,  which  will 
become  more  and  more  remarkable, 
until  the  alkali  be  entirely  faturated 
with  the  fedative  fait* 

This  -phenomenon  may  be  explained 
by  confidering  the  fixed  alkalis  as  not 
perfedly  faturated  with  air  :  And  the 
fuppofition  will  appear  very  reafonable, 
when  we  recoiled',  that  thofe  falts  are 
never  produced  without  a  confiderable 
degree  of  heat,  which  may  eafily  be 
imagined  to  diffipate  a  fmall  portion  of 
fo  volatile  a  body  as  air.  Now,  if  a 
Imall  quantity  of  the  fedative  fait  be 
thrown  into  an  alkaline  liquor,  as  it  is 
very  flowly  diffolved  by  water,  its  par¬ 
ticles  are  very  gradually  mixed  with  the 
atoms  of  the  alkali.  They  are  moft 
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ftrongly  attracted  byfucli  of  thefe  atoms 
as  are  deftitute  of  air,  and  therefore 
join  with  them  without  producing  an 
effervefcence  ;  or,  if  they  expel  a  fmall 
quantity  of  air  from  feme  of  the  fait, 
this  air  is  at  the  fame  time  abiorlxd  b\ 
Inch  of  the  contiguous  particles  as  are- 
-  deftitute  of  it,  and  no  effervefcence  ap¬ 
pears  until  that  part  of  the  alkali,  widen 
was  in  a  cauftic  form  or  deftitute  of 
air,  be  nearly  faturated  with  the  ftdativw 
fait.  But  if,  on  the  other  hand,  a  large 
*  proportion  of  the  fedative  fait  be  per¬ 
fectly  and  fuddenly  mixed  with  the  al¬ 
kali,  the  whole  or  a  large  part  of  the 
air  is  as  fuddenly  expelled. 

'■  V 

fr 

In  the  fame  manner  may  we  alfo  ex¬ 
plain  a  ftmilar  phenomenon,  which  often 
prefents  itfell  in  faturatmg  an  alkali  with.. 

N  2. 
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tne  different  acids  :  The  effervefcence 
is  lefs  confiderable  in  the  firft  additions 
of  acid,  and  becomes  more  violent  as 
the  mixture  approaches  the  point  of 
faturation.  I  his  appears  mo  ft  evidently 
in  making  the  jal  diureticus  or  regene- 
rated  tartar  :  The  particles  of  the  ve¬ 
getable  acid  here  employed  being  al¬ 
ways  diffufed  through  a  large  quantity 
or  water,  are  more  gradually  applied  to 
inoie  of  the  alkali,  and  during  the  firft 
additions  are  chiefly  united  to  thofe 
that  are  freeft  of  air 

* 

That  the  fixed  alkali,  in  its  ordi¬ 
nary  ftate,  is  feldom  entirely  faturated 
with  air,  feems  to  be  confirmed  by  the 
following  experiment. 

\  >t 

*  ®oerh.  operat.  chym.  procefs.  76. 
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I  expofed  a  fmall  quantity  of  a  pure 
vegetable  fixed  alkali  to  the  air,  in  a 
broad  and  (hallow  veffel,  for  the  (pace 
of  two  months  ;  after  which  I  found  a 
number  of  folid  cryftals,.  which  refem- 
bled  a  neutral  fait  fo  much  as  to  retain 
their  form  pretty  well  in  the  air,  and 
to  produce  a  confiderable  degree  of 
cold  when  diffolved  in  water*  Their 
tafte  was  much  milder  than  that  of  or- 

I dinary  fait  of  tartar ;  and  yet  they  feem  - 
ed  to  be  compofed  only  of  the  alkali, 
and  of  a  larger  quantity  of  air  than  is 
ufually  contained  in  that  fait,  and  which 

I  had  been  attracted  from  the  atmo- 
fphere  :  For  they  (till  joined  very  rea¬ 
dily  with  any  acid,  but  with  a  more 
I  violent  effervefcence  than  ordinary  ; 
jand  they  could  not  be  mixed  with  the 
fmalleft  portion  of  vinegar,  or  of  the 
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iedative  fait,  without  emitting  a  fenfible 
quantity  of  air. 

As  it  now  appeared  that  feveral  ah 
kaline  fubftances  have  an  attradlion  for 
fixed  air,  I  tried  a  few  experiments  to 
learn  the  relative  ftrength  of  their  fe¬ 
veral  attractions. 

Twenty-four  grains  of  magnefia  in 
fine  powder  were  mixed  with  five  oun¬ 
ces  of  the  cauftic  ley  in  a  fmall  phial, 
which  was  immediately  corked  and] 
fhaken  frequently  for  four  hours.  The:] 
ley  was  then  poured  oft',  and  the  mag¬ 
nefia  wafhed  with  repeated  affufions  of 
water,  and  dried.  It  had  loft  about: 
the  half  of  its  weight,  and,  when  re¬ 
duced  to  a  fine  powder,  was  readily 
diffolved  by  acids  with  an  effervefcence. 


$ 
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which  was  hardly  perceivable  :  The 
alkali  had  therefore  extracted  its  air, 
I  alfo  threw  fome  frefh  magnefia  into 
the  ley  which  had  been  poured  olT,  ano, 
l thereby  rendered  it  perfectly  mild  and 
ifimilar  to  a  folution  ot  fait  oi  tartar  ; 

fo  that  it  effervefced  brilkly  with  acids. 

'  ' 

'  With  an  ounce  or  the  mild  Spirit  or 
fait  ammoniac,  I  mixed  a  dram  of  mag- 
nefia  in  very  fine  powder  which  had  been 
previoufly  deprived  of  its  air  by  fire;  and 
lobferving  that  the  magnefia  had  a  ten- 
Ldency  to  concrete  into  a  folid  mafs,  I 

I*  fliook  the  phial  very  frequently.  After 
fome  days  the  powder  was  increafed  to 
more  than  double  its  former  bulk; 
Sand,  when  the  phial  was  opened,  the 
alkaline  fpirit  emitted  a  molt  intolerably 
pungent  fine  11.  It  hkewiie  floated  upon 
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water,  but  was  not  perfectly  cauftic; 
for  it  ftili  yielded  feme  air  when  mixed 
with  acids,  and  alfo  rendered  lime-wa- 
ter  turbid  :  Neither  of  which  would 
probably  have  happened  if  I  had  ufed  a 
greater  quantity  of  magnefia ,  or  had  al¬ 
lowed  the  mixture  to  remain  a  longer 
time  in  the  phial.  I  now  wafhed  out 
the  whole  of  the  mixture  into  a  bowl, 
and  dryed  the  magnefia  until  it  loft  all 
fmell  of  the  alkali.  It  weighed  a  dram 
and  fifty-eight  grains,  effervefced  vio¬ 
lently  with  acids,  and  therefore  contain¬ 
ed  a  large  quantity  of  air,  which  had 
been  drawn  from  the  alkali  by  a  ftronger 
attraction. 

Having  formerly  fhewn,  that  mag- 
ncjia  faturated  with  air  feparates  an  acid 
from  a  calcaneus  earth,  which  it  is  not 
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able  to  do  after  being  deprived  ot  its 

s  ■  ' 

air  by  fire  ;  I  now  fufpected  that  the 
air  was  the  caufe  of  this  reparation,  be- 
caufe  I  found  that  it  was  joined  to  tne 
calcarious  earth  at  the  fame  time  that 
the  acid  was  joined  to  tne  earth  of  mag- 
nefia ;  and  imagined,  that  apui^  calca- 

rious  earth  might  poflibly  have  a  Wronger 
attraction  for  acids  than  a  pure  earth 
of  magnefia. 

i  ' 

1  therefore  difiolved  two  drams  of 
magnefia  in  the  marine  acid,  and  to  us 
obtained  a  compound  of  an  acid  and  of 
the  pure  earth  ot  tnis  lubftanee  ;  ioi 
the  air  which  was  at  fuff  attacncd  it, 
was  expelled  during  the  dififolution.  I 
then  added  thirty  grains  ,  bf  ftrong 
quick-lime  in  exceeding  fine  powder, 
{hook  the  mixture  well,  and  nitrated  it, 
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The  powder  remaining  in  the  paper, 
after  being  well  wafhed,  was  found  to 
be  a  magnefia ,  which,  as  I  expected, 
was  deftitute  of  air  ;  for  it  was  dilfolved 
by  the  vitriolic  acid  without  effervef- 
cence,  and  the  filtrated  liquor  contained 
the  lime  united  to  the  acid  ;  for,  upon 
dropping  fpirit  of  vitriol  into  it,  a  white 
powder  was  immediately  formed. 

We  mull  therefore  acknowledge  a 
ftronger  attraction  between  the  calca- 
rious  earths  and  acids,  than  between 
thefe  and  magnefia  :  But  how  does  it 
then  happen,  that,  if  magnefia  faturated 
with  air  be  mixed  with  a  compound  of 
acid  and  calcarious  earth,  thefe  two  laft, 
which  attract  one  another  the  molt 
ftrongly,  do  not  remain  united  ;  but 
the  acid  is  joined  to  the  magnefia ,  and 
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the  calcarious  earth  to  the  air,  wiiicii  k 
attracts  much  more  weakly  than  it  does 
the  acid  ?  Is  it  becaufe  the  fum  of  the 
forces  which  tend  to  join  the  magnefia 
to  the  acid,  and  the  calcarious  earth  to 
the  air 5  is  greater  than  the  fum  of  the 
forces  which  tend  to  join  the  calcarious 
earth  to  the  acid/  and  the  magnefia  to 
the  air  \  and  becaufe  mere  is  a  repub 
fion  between  the  acid  and  air,  and  be¬ 
tween  the  two  earths ;  or  they  are  feme 
how  kept  afunder,  in  fuch  a  manner  as 
hinders  any  three  ox  them  from  being 
united  together  l 

The  firft  part  of  this  fuppofition  is 
favoured  by  our  experiments,  whicn 
feem  to  fhew.  a  greater  difference  be- 
tween  the  forces  wherewith  the  calca¬ 
rious  earth  and  magnefia  attract  fixed 
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air,  than  between  thofe  which  difpofe 
them  to  unite  with  the  acid.  The  re- 
puifions  however  hinted  in  the  fecond 
are  perhaps  more  doubtful,  though  they 
are  fuggefted  in  many  other  inftances 
of  decompofition  ;  but  the  bounds  of 
my  prefent  purpofe  will  not  allow  me 
to  enter  upon  this  fubjeft,  which  is  one 
of  the  mod  extenfive  in  chymiftry. 

W e  meet  alfo  with  a  difficulty  with 
rcfpe£f  to  the  volatile  alkali  fimilar  to 
the  above.  Thus  a  calcarious  earth 
that  is  pure  or  free  of  air  has  a  much 
ftronger  attraction  for  acids  than  a  pure 
volatile  alkali,  as  is  evident  when  we 
mix  quick-lime  with  fait  ammoniac ; 
for  the  alkali  is  then  immediately  de¬ 
tached  from  the  acid  :  And  agreeably 
to  this  I  found,  upon  the  trial,  that  a 
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pure  or  cauftic  volatile  alkali  does  not 
feparate  a  calcarious  earth  from  an 
acid*  Yet,  if  we  mix  a  mild  volatile 
alkali,  which  is  a  compound  of  alkali 
and  air,  with  a  compound  of  acid  and 
i  calcarious  earth,  thefe  two  laft,  which 
:  attract  one  another  molt  ftrongly,-  no 
:  not  remain  united  ;  but  the  acid  is 
|  joined  to  the  alkali  and  the  earth  to  the 
|  air,  as  happens  in  the  precipitation  of 
!  a  calcarious  earth  from  an  acid,  by 

i 

jj  means  of  the  common  or  mild  volatile 
I  alkali. 

- 

v 

j  I  remember  likewife  a  parallel  m- 
I  fiance  with  regard  to  quick-filver.  This 
|  metal  has  an  attraftion  for  the  vitriolic 
j  acid,  and,  when  joined  to  it,  appears 
j|  under  the  form  of  turbith  mineral : 
i  But  this  attraction  is  weaker  than  that 
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of  the  fixed  alkali  for  the  fame  acid  ; 
for  if  we  mix  a  diffolved  fait  of  tartar 
with  turbith  mineral,  the  turhith  is  con¬ 
verted  into  a  brown  powder,  and  the 
alkali  into  vitriolated  tartar  ;  which 
change  happens  the  fooner,  if  the  pure 
or  cauftic  alkali  is  ufed.  Yet,  if  to  a 
compound  of  qu.ick-filver  and  the  ni¬ 
trous  acid,  we  add  a  compound  of  the 
fixed  alkali  and  the  vitriolic  acid,  or  a 
vitriolated  tartar,  and  digefl  the  mix¬ 
ture  with  a  flrong  heat,  the  vitriolic 
acid  does  not  remain  with  the  alkali, 
but  is  joined  to  the  quick-filver,  which 
it  attrafts  more  weakly,  compofing 
with  it  a  turbith  mineral ;  while  the  al¬ 
kali  is  joined  to  the  nitrous  acid,  which 
it  likeways  attracts  more  weakly  than 
it  does  the  vitriolic,  and  is  converted 
into  falt-petre. 
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From  fome  of  the  above  experi¬ 
ments,  it  appears,  that  a  few  alterations 
may  be  made  in  the  column  of  acids  in 
'  Mr  Geoffrey’s  table  of  elective  attracti¬ 
ons;  and  that  a  new  column  may  be 
added  to  that  table,  according  to  the 
following  fcheme,  where  the  alkaline 
fubftances  are  all  confidered  as  in  their 
pure  ftate,  and  free  of  fixed  air. 

Acids.  Fixed  air. 


Fixed  alkali.  Calcariaus  earth. 

Calcarious  earth,  Fixed  alkali. 

Volatile  alkali  and  magnejia ,  Magntjta. 

*  #' *  *  *  *  *  Volatile  alkali. 

#  #  *  * 

At  the  foot  of  the  frrft  column  fe¬ 
deral  of  the  metals  might  follow,  and 
after  thefe  the  earth  of  alum  j  but,  as 
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I  don’t  know  what  number  of  the  me¬ 
tals  fhould  precede  that  earth,  I  have 
left  it  to  be  determined  by  further  ex¬ 
perience. 

The  volatile  alkali  and  magnefia  are 
placed  in  the  fame  line  of  this  column  ; 
becaufe  their  force  of  attraction  feems 
pretty  equal.  When  we  commit  a 
mixture  of  magnefia  and  fait  ammoniac 
to  diftillation,  the  alkali  arifesand  leaves 
the  acid  with  the  magnefia  ;  becaufe  this 
earth,  by  attracting  the  acid,  repreffes 
its  volatility,  and  it  feems  alfo  to  dimb 
mill  the  cohefion  of  the  acid  and  alkali, 
and  to  render  them  feparable  by  a  gen¬ 
tle  heat.  If  the  magnefia  be  faturated 
with  air,  this  like  wife,  on  account  of  its 
volatile  nature  and  attraction  for  the  al- 
is  driven  up  along  with  it,  and 
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makes  it  appear  under  a  mild  form ; 
and  in  the  fame  manner  do  the  alkali 
and  air  arife  from  a  mixture  of  fait 
ammoniac  and  of  a  crude  calcarious 

x 

earth. 


/ 


p 
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Of  the  Cold  produced  by  evaporating 
Fluids  ,  and  of  feme  other  means  of 
product ng  Cold  ;  by  Dr  Vv  i  l  l  i  a  m 
Cullen*. 

A  Young  gentleman,  one'  of  mvr 

o  o  J  * 

pupils,  whom  I  had  employed 
to  examine  the  heat  or  cold  that  might 
be  produced  by  the  folution  of  certain 
fubftances  in  fpirit  of  wine,  obferved  to¬ 
me,  That,  when  a  thermometer  had 
been  immerfed  in  fpirit  of  v/ine,  tho? 
the  fpirit  was  exactly  of  the  tempera- 
ture  of  the  furrounding  air,  or  fome- 

1 .  /  f 

what  colder  ;  yet,  upon  taking-  the 
thermometer  out  of  the  fpirit,  and  fuC- 
pending  it  in  the  air,  the  mercury  in. 
the  thermometer,  which  wras  of.  Farenj* 
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heit's  conftruftion,  always  funk  two  or 
three  degrees.  This  recalled  to  my 
mind  fome  experiments  and  obfervati- 
ons  of  M.  de  Mairan,  to  the  fame  pur- 

pofe ;  which  I  had  read  fome  time  be- 

♦ 

fore.  See  Differtation  fur  la  glace,  edit. 
1749.  p.  248,  et  feq.  When  I  firft  read 
the  experiments  of  M.  de  Mairan  in  the 
place  referred  to,  I  fufpecied  that  wa¬ 
ter,  and  perhaps  other  fluids,  in  evapo- 
porating,  produced,  or,  as  the  phrafe 
is,  generated  fome  degree  of  cold.  The 
above  experiment  of  my  pupil  confir¬ 
med  my  fufpicion,  and  engaged  me  to 
verify  it  by  a  variety  of  new  trials. 

1  began  by  repeating  the  experiment 
with  fpirit  of  wine  *,  and  found,  when 
I  had  taken  the  utmoft  care  to  have  the 
fpirit  exactly  of  the  temperature  of  the 
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air,  that  conftantly  however,  upon  taking 
the  thermometer  out  of  the  fpirit,  the 
mercury  funk  feveral  degrees,  and  in¬ 
deed  continued  to  fink  fo  long  as  the 
ball  of  the  thermometer  continued  wet 
■with  the  fpirit  of  wine.  I  found  ado, 
when  the  ball  began  to  dry,  and  the 
mercury  to  rife  again  in  the  item  of  the 
thermometer,  that,  if  the  ball  was  again 
dipped  into  the  fpirit,  and  immediately 
taken  out,  the  mercury  in  the  thermo¬ 
meter  might  be  again  obferved  to  fink ; 
and  that  thus,  by  repeated  dippings, 
the  cold  produced  might  be  rendered 
very  remarkable.  The  cold  produced 
was  alfo  obferved  to  be  ftill  greater, 

when,  between  each  dipping,  the  ther¬ 
mometer  was  moved  very  nimbly  to 
and  fro  in  the  air  ;  or  if,  while  the  ball 
was  wet  with  fpirit  of  wine,  it  was 


blown  upon  by  a  pair  of  bellows,  or  in¬ 
deed  if  the  air  about  the  ball  was  other- 
wife  any  how  put  in  motion.  If  any 
of  thefe  means  for  putting  the  air  in 
motion  are  employed,  the  repeated 
moiftenings  of  the  ball  of  the  thermo¬ 
meter  may  be  performed  by  dipping  it 
into  the  fpirit  of  wine.  But,  when  a 
certain  degree  of  cold  has  been  produ¬ 
ced  by  a  firft  dipping,  that  is  apt  to  be 
diminifhed  by  dipping  again  into  the 
warmer  fpirit ;  and  therefore  the  ther¬ 
mometer  ought  either  to  be  dipped  in¬ 
to  the  fpirit,  and  taken  out  again  very 
quickly,  or,  what  is  ftill  better,  the  ball 
of  the  thermometer  ought  to  be  moi- 
ftened  by  a  feather  that  has  been  dipped 
into  the  fpirit  of  wine..  By  taking  thefe 
methods,  I  have,  by  fpirit  of  wine, 
made  the  mercury  in  the  thermometer 


[  1 1 9  1 

'fink  from  44  degrees  to  below  the 
freezing  point ;  and,  by  employing 
feme  other  fluids  to  be  mentioned  by 
arid  by,  I  have  produced  a  finking  of 
the  thermometer  much  more  confider- 
able. 

\  - 

In  making  experiments  of  this  kind, 
it  is  to  be  obferved,  that  the  cold  pro¬ 
duced  is  of  very  fhort  duration.  On 
this  account  it  is  not  proper  to  employ 
a  thermometer  inclofed  in  a  glafs  tube  ; 
and  it  is  neceffary  to  employ  one  having 
a  fmall  ball,  which  may  render  it  more 
fenfible.  But,  as  a  fmall  ball  occafions 
the  divifions  of  the  fcale  to  be  the 
fmaller,  a  thermometer  filled  with  quick 
filver  is  not  fo  proper  for  thefe  experi¬ 
ments,  as  one  filled  with  fpirit  of  wine  ; 
having  at  the  fame  time  both  a  fmall 

O  « 
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Tall  and  a  fiender  ftem.  What  heft  oS 

9 

all  fhews  the  cold  produced,  and  is  in¬ 
deed,  with  refpect  to  feveral  fluids,  quite 
neceffary,  is  an  air  thermometer.  This; 
too  will  be  rendered  more  convenient, 
by  having  the  upper  part 
of  the  tube  bent  as  in  the 
figure  annexed,  fo  that 
the  ball  may  be  moi- 
ftened  without  the  li¬ 
quor’s  running  down  up¬ 
on  the  ftem  and  fcale. 

I  have  entered  into  this  detail  for 
the  fake  of  thole  who  mav  defire  to  rec 

J 

peat  my  experiments.  Having  now 
laid  enough  on  the  manner  of  making 
them,  I  go  on  to  obferve,  that  in  this* 
way  I  have  examined  a  great  variety 
of  fluids. 


t 
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The  quick-lime  fpirit  of  fal.  ammoniac , 
The  cether  of  Frobenius , 

The  nitrous  aether , 

« 

The  volatile  tindure  of  fulphur , 

Spirit  of  wine 5 

Spirit  of  fal.  ammoniac  made  with  the 
fixed  alkali , 

9 

Wine, 

Vinegar • 

Water ? 

Oil  of  turpentine 5 
0/7  ^ 

0/7  of  pimento. 

V. 

I 

By  each  of  thefe  employed  to  moi- 

* 

ften  the  ball  of  the  thermometer,  fome 
degree  of  cold  is  produced.  I  dare  not 
however  at  prefent  determine  exactly 
what  is  the  finking  of  the  thermometer 


[  122  ] 


produced  by  each.  For  this  purpofe, 
it  would  be  neceflary  to  repeat  the  trials 
often  and  with  precifely  the  fame  cir- 
cumftances  at  each  time :  Which  I  find 
to  be  very  difficult.  In  the  mean  time 
I  have  endeavoured  to  give  a  notion  of 
the  comparative  power  of  thefe  fluids 
in  producing  cold,  by  the  order  in  which 
I  have  let  them  down  j  having  men¬ 
tioned  that  fluid  firfl  which  feemed  to 
me  to  occafion  the  greateft  finking  of 
the  thermometer,  and  the  reft  follow 

in  order  as  they  feemed  to  occafion  lefs 
and  lefs. 

h  rom  the  above  enumeration  I  ima¬ 
gine  it  will  appear,  that  the  power  of 
evaporating  fluids  in  producing  cold, 
is  neaily  according  to  the  degree  of  vo¬ 
latility  in  each.  If  to  this  we  join  the 


] 
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confideration,  that  me  cold  is  inane 
greater  by  whatever  hafteits  the  evapo¬ 
ration,  and  particularly,  that  the  linking 
of  the  thermometer  is  greater  as  the 
air  in  which  the  experiment  is  made 
is  warmer,  if  dry  at  the  lame  time  ; 
I  think  we  may  now  conclude,  that 
the  cold  produced  is  the  erfed  cf  evapora¬ 
tion 


/a 


I  did  not  think  it  neceffary  to  dive 
fify  my  experiments  further  by  ex; 
mining  a  great  many  iiuios,  which  are 

manifeflly  of  a  like  nature  with  theic 

*  * 

above  mentioned.  I  preiitme  pretty 
confidently,  that  the  feveral  fpirituous, 
watery,  and  oily  fluids,  a-kin  to  thefe 
already  tried,  will  be  found  all  of  them 
to  have  fimilar  eiTedts.  And,  confider- 
ing  how  many  fluids  thefe  clafles  com- 

0^ 


[  124  ] 


prehend,  and  that,  in  thefe  already 
tried,  the  cold  produced  feems  to  de¬ 
pend  more  on  the  volatility  of  the  ag¬ 
gregate  than  on  the  nature  of  the  mixt ; 
I  was  ready  to  conclude,  that  all  fluids 
whatever  would,  in  evaporating,  pro¬ 
duce  cold.  But  I  have  found  a  feem- 
ing  exception.  When  the  ball  of  the 
thermometer  is  moiftened  with  any  of 
the  foffi!  acids,  a  conflderable  degree  of 
heat  is  produced.  It  is  however  to  be 
doubted,  if  this  affords  an  exception* 
v  e  know  that  thefe  acids  attract  wa¬ 
ter  from  the  air  ;  and  alfo  that  thefe 
acids,  t mixed  with  water,  always  pro¬ 
duce  heat  :  It  may  therefore  be  fup- 
pofed,  that  the  heat  produced  by  moi- 
ftening  the  ball  or  the  thermometer  with 
tilde  acids,  is  to  be  imputed  rather  to 
t  heir  mixing  with  the  water  of  the  air, 
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than  to  their  evaporation  fmgly.  This 
perhaps  cannot  be  pofitively  determined 
till  the  evaporation  of  thefe  acids,  in  a 
very  perfect  vacuum,  is  examined  ; 
which  I  have  not  yet  had  an  opportunity 
of  doing.  In  the  mean  time,  I  have 
made  an  experiment  which  I  think  is 
to  the  purpofe.  To  one  part  of  ftrong 
acid  of  vitriol,  I  added  two  parts  of 
fpring -water.  When  this  mixture,  which 
produces  a  great  degree  of  heat,  was 
returned  to  the  temperature  of  the  air, 
I  ufed  it  for  moiftening  the  ball  of  the 
thermometer,  and  found  it  produced  a 
fenfible  degree  of  cold,  and  feemingly 
a  greater  than  water  alone  would  have 
done.  I  need  not  here  obferve,  that 
the  mixture  I  ufed  was  (till  a  very  acid 
liquor,  only  fo  much  faturated  with  wa¬ 
ter,  that  it  would  not  now  attrad  any 
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from  the  air.  Whether  it  would  not 
have  had  the  fame  effect,  tho’  lefs  di¬ 
luted,  1  have  not  had  time  to  examine. 

The  experiment,  as  it  hands,  tends  to 
prove,  that  the  heat  produced  by  acids, 
applied  to  the  ball  of  the  thermometer, 
is  owing  to  the  mixture  of  thefe  with 
the  water  of  the  air  ;  and  therefore, 
it  is  ftill  very  probable,  that  all  fluids, 
which  do  not  immediately  affect  the 
mixture  of  the  air,  will,  in  evaporating, 
produce  cold. 

When  I  had  proceeded  thus  far,  I 
began  to  confider,  whether  the  cold 
produced  in  the  above  experiments 
might  not  be  the  effett  of  the  mixture 
of  the  feveral  fluids  with  the  air  ;  and 

that  therefore,  to  a  lift  of  cooling  mix- 

* 

lures  and  folutions  which  I  was  then 
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making  up,  I  fhould  now  add  the  fe- 
veral  folutions  made  by  the  air.  By 

one  who  fuppofes  the  evaporation  of 

* 

fluids  to  depend  upon  the  a&ion  of  the 
■air  as  a  menftruum,  this  would  be  rea¬ 
dily  admitted ;  but,  as  I  knew  that  fluids 
evaporate  in  vacuo  as  well  as  in  the  air, 
I  refolved  to  fufpend  my  opinion,  till 
I  fhould  repeat  my  experiments  in  an 
exhausted  receiver. 

In  profecuting  thefe,  a  number  of 
new,  and,  to  me,  curious  phenomena 
have  prefented  themfelves  ;  fo  many, 
that  I  find  the  experiments  muff  be 
often  repeated,  and  much  diverfified, 
before  I  can  give  the  fociety  a  proper 
account  of  them.  In  the  mean  time, 

I  fhall  give  you  the  following  facts  al¬ 
ready  fufficiently  verified. 
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•  ,  A 

A  thermometer  hung  in  the  receiver 
of  an  air  pump,  finks  always  two  or 
three  degrees  upon  the  air’s  being  ex- 
haufted.  After  a  little  time,  the  ther¬ 
mometer  in  vacuo  returns  to  the  tem¬ 
perature  of  the  air  in  the  chamber, 
and,  upon  letting  air  again  into  the  re¬ 
ceiver,  the  thermometer  always  rifes  two 
or  three  degrees  above  the  temperature 

of  the  external  air. 

J  >  ,  | 

When  a  veffel  containing  fpirit  of 
wine,  with  a  thermometer  immerfed  in 
it,  is  fet  under  the  receiver  of  an  air- 
pump  ;  upon  exhaufting  the  air,  the 
mercury  in  the  thermometer  finks  fe- 
veral  degrees.  It  becomes  more  efpe- 
daily  remarkable,  when  the  air  in  any 
plenty  iffues  out  of  the  fpirit  of  wine. 
As  the  fpirit  continues  long  to  give  out 
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exhaufting  the  receiver,  the,  fluid  gave 
out  a  great  quantity  of  elaflic  air ;  and, 
while  this  happened,  the  mercury  in 
the  immerfed  thermometer  funk  very 
faft  and  to  a  great  length.  In  our  trials, 
it  generally  funk  below  the  fcale  applied,  x 
fo  that  we  could  not  meafure  exactly 
how  far.  In  one  experiment,  before 
exhaufting  the  receiver,  the  thermome¬ 
ter  had  flood  at  50  degrees,  and,  after 
exhaufting,  we  could  judge  very  cer¬ 
tainly  that  it  funk  below  20.  In  an¬ 
other  experiment  made  with  the  ni¬ 
trous  sether,  when  the  heat  of  the  air 
was  about  53  degrees,  we  fet  the  veffel 
containing  the  sether  in  another  a  little 
larger,  containing  water.  Upon  ex¬ 
haufting  the  receiver,  and  the  veffels 

*  * 

remaining  for  a  few  minutes  in  vacuo , 
we  found  the  mod  part  of  the  water 

R  2 
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frozen,  and  the  veffel  containing  the 

aether  furrounded  with  a  thick  and  firm 
cruft  of  ice. 

Such  a  means  of  producing  cold, 
and  to  fo  great  a  degree,  has  not, 
fo  far  as  I  know,  been  obferved  before, 
and  it  Teems  to  deferve  being  further 
examined  by  experiments.  Till  that 
is  done,  I  do  not  chufe  to  give  any  ac¬ 
count  of  fome  other  remarkable  pheno¬ 
mena  that  have  occurred  in  the  above 
experiments,  nor  to  enter  into  the  fe-> 
veral  fpeculations  that  the  fubje£t  feems 
to  fuggeft. 

,  Since  writing  the  above,  I  have  had 
occafion  to  obferve,  that  Mr  Rickman, 
of  the  Academy  of  Peterfburg,  has 
taken  notice  ci  the  eiTedt  of  evaporating 
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fluids  in  producing  cold ;  but  he  does 
not  impute  it  to  the  evaporation  alone. 
His  very  exact  account  of  the  phenome¬ 
na,  and  his  theory  with  regard  to  them5 
may  be  feen  in  Nov.  Comment.  Acad. 
Petropolitanae ,  ad  ann.  1747  &  1748, 
page  284.  1 
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19*  hiacbi  ide  s  Introduction  to  the  Theory  and  Practice 
of  Phylic,  4to.  1  1.  is.  in  boards. 

20.  Dr  Lind  on  the  Difeafes  of  Plot  Climates,  6  s.  bound,: 

21.  r— — .  on  the  Scurvy,  6s.  bound. 
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ExtraSl  of  an  Order  of  Council ’ 


O I  S  Majefty,  having  confidered  a  Memorial  pre- 
Tented  to  the  council  by  the  president  of 
the  college  of  phyficians,  intimating  that  they  have 
with  great  care,  pains  and  induitry,  revifed,  cor¬ 
rected,  and  reformed  a  book  called  Pharmacopeia 
colU  gii  regalis  rnedi corumLondi nenfiSy  has  thought  fit, 
by  and  with  the  advice  of  his  mo  ft  honourable  pri¬ 
vy  council,  to  charge  and  command  all  apothecaries 
and  others,  whofe  bufinefs  it  is  to  compound  me¬ 
dicines,  or  diftil  oils  or  waters,  or  make  other  ex¬ 
tracts,  within  England ,  Wales ,  or  Berwick  upon. 
Tweedy  not  to  compound  or  make  any  medicine, 
or  medicinal  receipt  or  prefcription,  or  diftil  any 
oils  or  waters,  or  make  other  extracts  that  are  in  the 
faid  London  Pharmacopeia ,  in  any  other  manner 
or  form  than  is  prefcribed  in  the  faid  book,  cor¬ 
rected  and  reformed  as  aforefaid,  and  according  to 
the  weights  and  meafures  therein  limited,  unlefs  by 
the  fpecial  direction  or  prefcription  of  fome  learn¬ 
ed  phyfician;  and  declares  that  all  offenders  to  the 
contrary  fhall  not  only  incur  his  majefty’ s  juft  dif- 
pleafure,  but  be  profecuted  with  the  utmoft  feve- 
rity  of  the  law.  W.  Sharpe. 


Prefent  the  King’s 

Archbp  of  Canterbury. 
.Lord  Prefident. 

Lord  Privy  Seal 
Lord  Steward. 

Lord  Chamberlain. 
Duke  of  Bolton. 

Duke  of  Argyll. 

Duke  ot  Newcaftle. 
Earl  of  Chefterfield. 
Earl  of  Cholmondeiey. 
Earl  of  Stair. 


moft  excellent  Majefty. 

Earl  of  Harrington. 
Vifcount  Torrington. 
Lord  Cornwallis. 

Lord  Bath ur ft. 

Lord  Hobart. 

Lord  Monfon. 

Lord  Sandys. 

Mr  Vice  Chamberlain 
Sir  William  Yonge. 
Sir  John  Norris. 
William  Pitt,  Efci; 


